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ABSTRACT
Twenty nine isolates of Cochliobolus miyabeanus Clto & 
Kuribayashi) Drechsler ex Dastur cultured from leaves and seeds 
of several rice, Oryza sativa L ., varieties obtained from rice growing
areas of Louisiana, Arkansas and Texas were tested for patho­
genicity on 1 2  test varieties to determine if physiologically 
specialized races of this fungus occur in the United States. 
This study was conducted in the greenhouse at Louisiana State 
University, Baton Rouge, Louisiana.
The results obtained from inoculating 12 test varieties 
with 29 isolates of C. miyabeanus as expressed in lesion size, 
lesion number and disease rating indicated no clear evidence 
for physiologic specialization in C. miyabeanus. The results 
indicated differences in virulence occurred among the isolates 
ranging from highly virulent to weakly virulent biotypes..
The morphology of conidia of six isolates cultured on 
rabbit food agar were studied and the conidia of one isolate 
was significantly larger than those of the other isolates.
The average conidia size ranged from 60 x 10 ym to 150 x 24.5 
um and number of septa per conidia ranged from 5 to 12. The 
results indicated there was a wide range in length, width and number 
of septa for conidia from isolates of C. miyabeanus produced on art­
ificial media.
The inheritance of plant reaction to C. miyabeanus was 
studied in the and F 2 populations from the hybridization of 
the resistant cultivar Taichung Native #1 and a susceptible 
cultivar, Dular. The F 2 progeny showed a continuous distribution
xi
for plant reactions to C. miyabeanus as expressed in lesion 
size, lesion number and general disease rating under field 
conditions which indicated a quantitative type of inheritance 
for this trait. The number of segregating genes for plant 
reaction to C. miyabeanus in the Fg population was estimated 
using the Castle-Wright formula and the number of parental 
phenotypes recovered in the F 2 population. A minimum of three 
major genes appears to condition the differences in lesion 
size between these two varieties. A minimum of one gene appears to 
condition the difference in lesion number. Three to six genes 
seem to condition the differences in the disease rating which 
includes factors for both lesion size and lesion number.
Broad sense estimates of heritability for plant reaction 
to C. miyabeanus calculated from the variance of an popula­
tion transplanted to the field were 59% for lesion size, 87% 
for lesion number and 46% for disease rating. Heritability 
estimates calculated from an population seeded directly 
into the field under relatively close spacing were 55% for 
lesion size, 29% for lesion number and 48% for disease rating.
xii
INTRODUCTION
Rice, Oryza sativa L., is the principal food crop
of about half of the world population. The United 
States, the leading rice-producing country in North America,
is second to Brazil in rice production in the Western hemi­
sphere. The major rice-producing areas of the United States 
are in the states of Arkansas, California, Louisiana, Texas 
and Mississippi.
Brown leaf spot disease of rice, caused by Cochliobolus 
miyabeanus (Ito & Kuribayashi) Drechsler ex Dastur has been 
recognized as one of the more important diseases of rice. It 
is usually found in its conidial stage, Helminthosporium oryzae 
Breda de Haan. The disease is found in nearly all the rice 
growing regions of the world, and is a common disease of rice 
in the Southern United States. This pathogen attacks the 
coleoptile, leaves,leaf sheaths, branches of the panicle, glumes 
and grain. Seedling blight caused by C. miyabeanus results 
in reduced seedling survival and inadequate stands of rice. 
Foliar lesions cause indirect damage to grain yield by reduc­
ing the photosynthetic leaf area of the plant while infection 
of the glumes and grain result in sterility or partial filling 
and shrivelling of the seeds.
Very limited information is available on the occurrence 
of physiologic specialization of C. miyabeanus fungus. With 
the exception of the work of Tochinai and Sakamato (1937),
1
Nawaz and Kausar (1962), Misra and Chatterjee (1963), and 
Sreedharan and Menon (1974), no comprehensive research has 
been conducted to determine the existence of physiologic races 
of the fungus C. miyabeanus. A knowledge of the parasitic 
capabilities and variability of a fungus is essential to the 
plant breeder in his endeavor to develop resistant varieties.
Knowledge of the inheritance of resistance is important 
to the breeder in the development of an effective program to 
select resistant varieties. Limited information is available 
on the inheritance of resistance to brown leaf spot disease 
of rice.
This study was initiated with the following objectives: 
to determine the inheritance of an atypical susceptible lesion 
type of the rice cultivar, Dular; to ascertain whether there 
are physiologic races of the fungus Cochliobolus miyabeanus; 
to determine if there is variation in virulence or pathogeni­
city among different isolates and to determine whether the 
atypical lesions found in some varieties are a varietal charact­
eristic or due to varietal reaction to different races of the 
pathogen.
REVIEW OF LITERATURE
Brown leaf spot disease of rice caused by Cochliobolus 
miyabeanus (Ito & Kuribayashi) Drechsler ex Dastur has been 
observed in nearly all rice growing regions of the world. The 
causal fungus of the disease was first described in Java by 
Breda de Haan in 1900. It was later reported in Japan by Hari 
and Miyabe in 1901 (Tanaka, 1922). The disease was first ob­
served in the United States by Tisdale at Crowley, Louisiana 
in 1920 (Ocfemia, 1924 a ) . In the United States, C. miyabeanus 
has been reported from Arkansas, California, Florida, Louisiana, 
Mississippi and Texas.
According to Atkins (1974) , brown leaf spot disease of 
rice is of great economic importance in the United States.
When C. miyabeanus attacks the plants at emergence, the result­
ing seedling blight results in thin or inadequate stands or 
weakened plants. When the leaf spots are present on young 
rice, the disease becomes prevalent as the plant approaches 
maturity and the leaves become senescent. Infection on the 
grain reduces both the yield and quality of rice.
According to Douglas and Tullis (1950), C. miyabeanus is 
one of the fungi that contributes to the problem of pecky rice 
or discolored grains in the United States. They reported that 
the annual loss from pecky rice in Louisiana, Texas and 
Arkansas from 1930 - 1938 was about $463,000. Other workers 
in the United States have also reported discoloration of rice
4seeds from brown leaf spot disease which substantially reduced 
grain quality (Cralley, 1932; Tullis, 1936; Schroeder, 1964).
The greatest loss due to the disease amounted to 50 - 9 0 
percent (Padmanabhan et al., 1948). This was a major factor 
contributing in the Bengal famine of 1942. Paddy rice in 
West Bengal, every year is attacked by brown leaf spot 
(Chattopadhyay and Chakrabarti, 1961). Bedi and Gill (I960) 
reported a yield reduction due to this disease in the Pun­
jab ranging between 4.54 - 29.1 percent.
According to Aluko (1969), brown leaf spot was a potential 
hazard to upland rice production in Nigeria. Aluko (1975) 
reported yield losses of 30 - 40 percent, with severe in­
fection. No significant loss could be traced to light and 
very moderate infection.
According to Ou (1972), the most conspicuous symptoms of 
the disease are on the leaves and the glumes. Symptoms may 
also appear on the coleoptile, the leaf sheaths, panicle 
branches, and more rarely on roots of young seedlings and stems. 
He described the symptoms of the disease as follows:
"Typical spots on the leaves are oval, about 
the size and shape of sesame seeds. They are rela­
tively uniform and fairly evenly distributed over 
the leaf surfaces. The spots are brown, with grey 
or whitish centers when fully developed. Young or 
undeveloped spots are small and circular, and may 
appear as dark brown or purplish brown dots. On 
susceptible varieties the spots are much larger and 
reach 1 cm or more in length. Sometimes numerous
5spots occur and as a result the leaf withers. Black 
or dark brown spots also appear on the glumes and in 
severe cases the greater portion of the entire sur­
face of some of the glumes may be covered. The spots 
on infected coleoptiles are small, brown circular or 
oval. Infected roots show blackish lesions."
The brown leaf spot fungus has been classified by a 
number of workers, and several names have been proposed.
The causal organism of brown leaf spot on rice was named in 
Java by Breda de Haan (1900) as Helminthosporium oryzae.
Ito and Kuribayashi (19 27) found the perfect stage of 
the fungus and named it Ophiobolus miyabeanus. They found 
mature perithecia in cultures from conidia and hyphae isolated 
from infected grains but perithecia were not produced in 
cultures from infected leaves. Each ascus in a perithecium 
contains 1 to 8 , or more usually 4 to 6 helicoid ascospores.
The production of an ascigerous stage in culture and the 
characteristic production of bipolar germ tubes exhibited by 
H. oryzae seemed to support the view that this group of species 
differed from other Helminthosporium species with straight 
conidia germinating laterally.
Drechsler (1934) concluded that the helicoid ascigerous 
series, that had been reported as Ophiobolus spp., consti­
tuted a new separate genus Cochliobolus, which indicates the 
helicoid arrangement of the ascospores. Dastur (1942) formally 
transferred it to the new genus. Therefore, H. oryzae is the
imperfect stage of C. miyabeanus.
Shoemaker (1959) proposed the generic name Bipolaris for 
the group of species in which conidia germinate from the two
6end cells. Bipolaris oryzae was therefore considered to be 
a synonym of H. oryzae.
Drechsler (1923) and Ocfemia (1924a) reported that C. 
miyabeanus, responsible for blight in all rice-growing 
countries, was identical. Ocfemia noted morphological and 
physiological differences between the different strains of 
C. miyabeanus. Nisikado (19 27) found that strains of C. 
miyabeanus from the United States and Japan showed differences 
in spore shape, but no great difference in pathogenicity to 
rice seedlings. He considered them as two distinct morphol­
ogical forms or possibly two species.
Specialization in pathogenicity and differences in mor­
phology and physiology have been reported by Tochinai and 
Sakamoto (1937). They used cultures of C. miyabeanus 
isolated from diseased rice plants and grains collected from 
various localities. The following test varieties were used: 
Bozu-No. 5, Akage-No. 3, Hashiri-bozu, Chusei-shiroke, Tockachi- 
kuroke, Xgoshi-wase, Kairyomochi-No. 1, Shiratama, Aikoku, 
Kairyoshinriki, Sekitori, Kemenoo, Omachi-No. 2, Sensho, and 
Shiheigai. The test varieties were grown in the greenhouse 
and inoculated with ten strains of the fungus when they 
reached a height of 3 0-35 cm. They observed the number and 
size of spots on the leaves, but the general aspect of infec­
tion was also examined. There were differences in the mean 
number and size of lesions according to the combination of 
the fungal strains and test varieties. Strains No. 1 (Group I) 
and No. 17 (Group III) were most virulent to various varieties
7of rice plant. The different degrees of virulence was notable 
on Chusei-shiroke, Tockachikuroke and Shiheigar varieties. 
Strain No. 28 (Group II) was less virulent than the former 
two. These three Groups, I, II and III, were more virulent 
than other strains. Strains No. 11 (Group IV) and No. 4 8 
(Group IX) showed moderate virulence, whereas, strains No.
30 (Group V) and No. 25 (Group VII) were weak pathogens.
Strains No. 15 (Group VI) and No. 4 9 (Group VII) were mild 
pathogens on some susceptible rice varieties. Strain No. 2 
(Group X ) , was a weak parasite. They concluded that varietal 
differences in pathogenicity may be due partly to the different 
spore producing capacity of the biologic races. They also 
reported variation in shape of conidia of four biologic races 
and ten cultural races out of 132 monoconidial isolates of C. 
miyabeanus tested.
Preliminary infection tests carried out by Padmanabhan 
(1953) with isolates from Uttar Predesh, Orissa and Tamil 
Nade indicated no evidence of difference in pathogenicity 
of C. miyabeanus. Nizamuddin (1954) reported marked cultural 
variation in three strains of C. miyabeanus isolated from 
paddy varieties from Hyderabad Division.
Nawaz and Kauser ( 1962 ) studied 14 monoconidial 
isolates of C. miyabeanus obtained from typical blight 
lesions occurring on different rice varieties at different 
localities in the Punjab. Leaf spotting due to C. miy­
abeanus was studied by spraying rice seedlings with 
conidial suspension of each of the 14 isolates. The experi­
ment was carried out in the field. The 14 isolates
differed in the extent of leaf spotting caused on four test var­
ieties. Basmati 370 was resistant to seven of the 14 isolates 
investigated, whereas Palman 246 was resistant to only four 
isolates. Sathra 278 was resistant to only one isolate, where­
as Jhona 349 was suceptible to all the isolates. On the basis 
of resistance or susceptibility of the four test varieties,
14 isolates could be grouped into five pathogenic races.
Race 5 was the most virulent to which the 4 varieties of rice 
were susceptible. Only Basmati 370 was resistant to race 1/ 
while Basmati 37 0 and Palman 24 6 were resistant to race 2.
Basmati 370 and Sathra 278 were resistant to race 4. These 
14 monoconidial isolates were differentiated into five path­
ogenic races on the basis of pathogenicity on the 4 test 
varieties of rice.
Mistra and Chatterjee (1963) found great differences in 
morphological characters, sporulating ability and pathogenicity 
between two isolates (IS) and (IB) of C. miyabeanus, collected
from Sabour and Barahatrespectively, 35 miles apart in 
Bhagalpur district (Bihar). The following varieties were 
tested for differences in pathogenicity: BK 36, BK 141, 498-
2A, BR 15, T 141, CH 10, 818-3, BK 8 8 , FH.13A and FR 43B. They 
concluded that both isolates differed in their pathogenic be­
havior, IB was more severe on varieties BK 141, 498-2A, FR 
13A, and FR 43B, whereas, IS was more severe on BK 36, BK 8 8 ,
BR 15, CH 10, 818-3 and T 141.
Vorrauri and Giatgong (197 0) noticed that single conidial 
isolates from the same culture,and hyphal tip cell isolates
9from the same cells showed variation in pathogenicity. 
Screedharan and Menon (1974) comparing four isolates of C. 
miyabeanus found differences in morphology and colony charac­
ters, however, they did not differ in their pathogenicity.
Similar investigations have been made of other pathogens 
by several authors. Christensen (1925) distinguished thirty- 
seven biologic races among the numerous strains of Helminthos- 
porium sativum, the causal agent of foot-rot disease of wheat. 
Johnson (1925) also reported physiologic specialization in 
Helminthosporium germineum, the causal agent of barley stripe 
disease.
Chattopadhyay and Das Gupta (1958) reported that saltation 
was rather frequent in the fungus under certain conditions.
They reported that saltation was conditioned by temperature 
and the medium. The most favorable temperature for saltation 
was 26 C, few saltations occurred at 36 C or below 21 C. Misra 
and Mukherjee (1962 a) observed saltation at 28 C. They reported
that light had no effect on saltation. Misra and Mukherjee 
(1962 b) also observed saltation at 16 C,and reported that 
only saltants produced at low temperature were of permanent 
nature. Chattopadhyay and Dickson (1960) induced an albino 
mutant of C. miyabeanus by ultraviolet radiation of germinat­
ing conidia and young hyphal fragments. The mutants showed 
no change in conidial production and pathogenicity.
Nisikado (1923) found the optimum temperature for mycelial 
growth to be 27-30 C and for conidial germination, 25-30 C.
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Ocfemia (1924 a) found that the fungus grew within the 
range of temperatures 16 to 40 C; with optimum growth at 28 C. 
Ocfemia (1924 b ) , Ganguly and Padmanabhan (1959) reported that
C. miyabeanus does not sporulate well on most of the natural 
and synthetic media . Mitra (1931) studied C. miyabeanus in 
culture and concluded that the rate of growth of the fungus 
depended upon the medium, presence or absence of light and 
suitable temperature.
Misra and Mukherjee (1962 a) found sporulation was best 
on sucrose, followed by glucose; nitrogen sources other than 
peptone inhibited sporulation. Chattopadhyay and Das Gupta 
(1965) found that conidial production was favored by media 
either rich in plant parts or exclusively of plant parts. A 
temperature of 21-2 6 C and a relative humidity of 92.9 percent 
was optimum for conidial production. Richard's medium con­
taining both starch and sucrose was better for growth and 
sporulation. They also reported that conidial production was 
better with potassium nitrate, peptone, glutamic acid and
asparagin as sources of nitrogen. Sharma and Singh (1975) 
found maximum sporulation on rice husk agar medium when the 
culture was exposed to ultraviolet (UV) irradiation for two 
minutes and incubated in the dark.
Leach (19 61) reported that UV irradiation and darkness 
were needed for sporulation of C. miyabeanus. The wavelengths 
which affected conidial development were found to be in 
the near - UV (3100 - 4000° A) . Honda and Sakamotd (1968) 
and Honda (1969) found that sporulation of C. miyabeanus
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requires both light and dark periods. However, the requirement 
varies with different isolates. They also found that 
near u v  is responsible for stimulating sporulation, and 
the duration of exposure rather than the dosage is important.
Drechsler (1934) described the conidia of Cochliobolus 
miyabeanus as follows: "Conidia measure 35-170 x 11-17 pm
and there may be as many as 13 septa in large ones; those of 
moderate length have been regarded as characteristic of the 
fungus. Typically conidia are slightly curved, widest at the 
middle or somewhat below the middle, the distal portion taper­
ing towards the hemispherical apex where its width approximates 
half the median width. The proximal portion tapers towards 
the rounded off base but the diminution in diameter is usually 
perceptibly less." Other workers, Nisikado (1927), Tochinai 
and Sakamoto (1934), Padmanabhan, Choudhry and Ganguly (1948), 
and Chattopadhyay and Dasgupta (1966) noted considerable vari­
ations in morphology of conida as shown on Table 1. Chatto­
padhyay and Dasgupta reported that there was wide variability 
in size and septation of conidia produced on host or artifi­
cial media.
Chattopadhyay and Dickson (1960) and Chattopadhyay and 
Chakrabarti (196 5) concluded that the brown spot disease in­
tensity was higher both at lower and higher dosages of nitro­
gen. Gangopadhyay and Chattopadhyay (1974) showed that the 
accumulation of greater amount of soluble nitrogen in the 
host tissue is responsible for increase in susceptibility. 
Disease severity decreases as the potassium level is increased 
(Matuo, 1948; Tanaka and Akai, 1963). According to Tanaka
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Table 1. Comparisons of conidial measurements of C. miyabeanus 
as reported by different authors
Author Size of Conidia Number of Septa,
Nisikado 15-132 x 10-26 ym 1-12
Drechsler 35-170 x 11-17 ym 1-12
Wei ‘ 24-122 x 7-23 ym 3-11
Padmanabhan 16-113 x 7-22 ym 3-12
Chattopadhyay 45-120 x 10 x 25 ym 3-11
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and Akai (1963) an excess of phosphorus and a deficiency in 
manganese increases the susceptibility of the rice plants.
Several investigators found that rice plants are more 
susceptible to infection during the flowering and grain forma­
tion stages (Chiu, 1936; Lin, 1936; and Imam Fazli and Shroeder, 
1965). Lin (1936)reported that the reaction of the mature 
plant to the disease does not closely coincide with the reac­
tion of the seed. However, Adair (1941), and Ganguly and Pad- 
manabhan (1959) found a significant correlation between the 
reactions of plants to C. miyabeanus at the seedling stage 
and at the mature stage.
Nisikado et al. (1922) and Ocfemia (1923) were able to 
obtain infection of the brown spot fungus on a number of grasses 
under artificial conditions. Tochinai and Sakamoto (1937) 
found that some strains of the fungus infected maize and naked 
barley, while wheat, common barley and oats were comparatively 
resistant. The various species of grasses infected by 
artificial inoculation are seldom attacked under natural 
conditions. Wild rice, Zizania aquatica L. is apparently 
the only known natural host of the fungus besides rice 
(Bean and Schwartz 1961).
Methods for testing varietal resistance to brown leaf 
spot of rice in the greenhouse or in the field have 
been reported by various workers. Adair (1941) reported a 
satisfactory inoculation method used on seedlings in the green­
house when the seedlings were 15 to 20 centimetres tall. They 
were inoculated by spraying with a suspension of conidia
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produced on an oat hull culture. After inoculation the plants 
were placed in a moist chamber for 24 to 48 hours at a temper­
ature of 29 to 3 0 C. Disease readings were made 3 to 5 days 
after inoculation. Sherf et al. (1947) described the methods 
for production of conidial and mycelial dust inocula for 
greenhouse and field experiments. It appeared that conidia 
were five to ten times more effective for producing infection than 
mycelia when the two were compared on a weight basis.
Ganguly and Padmanabhan (1959) used a modification of 
the method suggested by Sherf et al (1947) by mixing mycelial 
powder and conidia as source of inoculum. The seedlings were 
artificially inoculated when they were about 4 weeks old.
The seedlings were first sprayed with water to produce fine 
droplets of water on the leaves. The dry powder of the inocu­
lum was uniformly dusted over the moist leaves. Inoculations 
were carried out after dusk and inoculated seedlings were kept 
in moist chambers for 36 hours. The average temperature
within the chambers was between 25 to 28 C. Observations on 
the development of infection were taken 7-10 days after infec­
tion.
Aluko (1970) reported that 10-week old plants were 
inoculated with different concentrations of spore suspension 
ranging from 102 to 22 x 102 spores/ml. Gangopadhyay and Chat­
topadhyay (1974) inoculated 40-day old plants with spore sus­
pension adjusted to 70,000 spores/ml.
Methods of scoring varietal reactions of C. miyabeanus 
varied according to authors. In general, the number of spots
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per leaf or unit of leaf area and the size of spots have been 
used to differentiate varietal reactions to brown leaf spot 
disease. Aluko (1970) considered the size of the lesion to 
be more important than the number of lesions per leaf for 
assessing varietal reaction to C. miyabeanus.
According to Atkins (1974), a visual rating scale using 
about five classes seemed to be the simplest and most satis­
factory method to assess varietal reaction to C. miyabeanus.
Several varieties resistant to brown leaf spot have been 
reported. Ganguly and Padmanabhan (1959) and Padmanabhan et 
al (1966) found that the varieties Ch. 45, Ch. 13, Co 20, 
T-498-2A, T-141, T-88, T-2112, T-2118 and T-960 were resistant 
to C. miyabeanus. Other varieties that have been reported to 
be resistant in India were Taichung Native 1 and Tainan 3 
(Srivastava and Maheswari, 1971). Oku (1962) reported that 
Te-tep was resistant to brown leaf spot. In Nigeria, Aluko 
(1970) reported that SML 352, Te-tep, and Maliong were resis­
tant and IR8 was moderately resistant to brown leaf spot.
In the United States, breeding for disease resistance 
to C. miyabeanus was started in Texas in 1935 by Beachell 
and Tullis. They found several resistant selections but 
those selections showed low yield potential. In 
1966, Dawn was released as an early, long grain rice variety 
with blast resistance and moderate resistance to brown leaf 
spot (Bollich et a^, 1968).
Some anatomical features of rice leaves have been observed 
to be related to resistance. Suzuki (1934), Chattopadhyay
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and Chakrabarti (1957) and. Misra and Prasad (1964) have shown 
that thinner epidermal cells and more silicated cells are 
positively correlated with resistance. Misra and Prasad (19 64) 
also observed that in varieties with a less severe infection, 
the stomata were open for shorter periods than in varieties 
with a more severe infection.
Ganguly and Padmanabhan (19 59) recognized two types of 
resistance, resistance to penetration and resistance to spread 
of infection in the tissues after penetration. The former 
was attributed to the mechanical character of the epidermis 
and the latter to physiological mechanisms of the protoplasm.
Oku (1965) reported that the interaction between phenol- 
oxidase in the causal fungus and phenolic substances in the 
host plant play an essential role, not only in the symptom 
formation, but also in the defense mechanism of rice plants 
against fungal invasion. After the fungus penetrates into 
the leaf epidermis, a rapid browning of the cells occur in 
resistant varieties, while the same color change is slower and 
weaker in susceptible plants.
The earliest investigation of the inheritance of resist­
ance to C. miyabeanus in rice was by Nagai and Hara (1930). 
They reported that resistance was a dominant character with 
the generation showing a ratio of three healthy plants to 
one diseased plant.
Adair (1941) reported that resistance was recessive and 
that reaction to C. miyabeanus was conditioned by several
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genetic factors in a cross between a moderately resistant 
cultivar Mubo Aikoku and a susceptible cultivar Supreme Blue 
Rose.
Padmanabhan (1974) reported that susceptibility to C. 
miyabeanus was dominant in the crosses studied. He concluded 
that resistance at the seedling and adult stages was condi-' 
tioned by triple recessive genes.
Bedair et al_ (1976) studied the inheritance of the leaf 
(seedling and adult) and kernel resistance to brown spot
disease, C. miyabeanus in eight crosses among five 
varieties. They reported that the mode of inheritance for 
resistance would depend on the parental reaction. Data of 
R x S crosses indicated that leaf resistance was inherited as 
a simple monogenic character with resistance being completely 
dominant over susceptibility. With regard to kernel reaction; 
the same crosses indicated that kernel resistance was con­
ditioned by a single recessive gene, susceptibility being com­
pletely dominant. Genetic system of complementary gene action 
was found in the two crosses involving the three susceptible 
parents for leaf traits. Two different complementary
recessive genes for kernel resistance were detected in the 
same crosses with regards to kernel trait. They concluded 
that the leaf and kernel reaction were independently inherited.
Harahap (1976) suggested that as few as two major genes 
plus some minor modifier genes may control the variation in 
the reacfcion-infection by C. miyabeanus. Under field condi­
tions there was no indication of any dominance by either
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resistance or susceptibility in the crosses. However, under 
greenhouse conditions susceptibility was dominsint over 
resistance.
The organs of the principal rice varieties commercially 
grown in the United States are green in the vegetative con­
dition. There are other rice varieties, however, in which 
one or more of the vegetative organs are colored. The colors 
present in these organs usually are purples and reds of varying 
shades and intensity. Jones (1930) reported that the colors 
in the vegetative organs of rice are due to the presence of 
anthocyanin pigments, although other pigments may be present.
Hector (1922) studied the inheritance of leaf sheath 
color in crosses between different varieties. He reported 
F^ segregations of 3:1, 9:7, 15:1 and 27:37 for plants with 
colored and green leaf sheaths, respectively. It appeared 
that at least five genes were involved in the segregations.
He observed that purple apiculus was intimately connected 
with color in the leaf sheath.
Parnell and others (1917), Roy (1921) and Nagai (1921- 
1923) found that segregation in F2 was in the ratio of three
plants with colored leaf sheaths to one with green. The 
colored variety used by Roy (1921) had striped leaf sheaths.
He reported one segregation that produced nine plants with 
colored leaf sheaths to seven with green. These results in­
dicated that in some varieties of rice, a single genetic fac­
tor was responsible for the color of the leaf sheaths while
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in other varieties the development of color apparently is due 
to the interaction of two or three dominant complementary 
^actors.
Jones (1930) in a cross between Nira Vialone (purple) 
and Calore (green) found in F^r the leaf sheath segregated in 
27 purple: 9 striped purple: 28 green. In the the purple 
strains either bred true or segregated according to their 
genetic constitution in 3:49:7 or 27: 9:28.
According to Ramiah (1953), for the production of anthoc- 
yanin pigment, two basic genes A (Oxidising) and C (Chromogen) 
are essential, while for its expression in any particular part, 
localisation gene or genes are further necessary, before the 
pigmentation can develop in these parts.
Shafi and Khan (1958) reported that purple color of leaf 
sheath is dominant to green and that the difference between 
the two is monogenic. They symbolised the gene responsible 
as Ls. Uzir (1961) obtained a ratio of 3 purple: 1 green in 
four crosses studied for the inheritance of anthocyanin pig­
mentation in the leaf sheath.
MATERIALS AND METHODS
This study was conducted at Louisiana State University, 
Baton Rouge, Louisiana. Greenhouse space was provided by the 
Agronomy Department in cooperation with Dr. B. J. Hoff. Lab­
oratory space, equipment and supplies were provided by the 
Plant Pathology Department in cooperation with Dr. M. C. Rush, 
and field space was provided at the Louisiana State University 
Rice Experiment Station at Crowley, Louisiana.
Origin of Test Isolates
The isolates of Cochliobolus miyabeanus used in the pre­
sent investigation were obtained from C. miyabeanus infected 
rice leaves and seeds collected from different rice growing 
areas in the states of Louisiana, Arkansas and Texas. In 
Louisiana, collections of C. miyabeanus infected plant material 
was obtained from different cultivars and breeding lines at 
the Louisiana State University Rice Experiment Station at 
Crowley, Louisiana. Rice seeds were also obtained from other 
rice growing areas of Louisiana through the Seed Testing Lab­
oratory at the Louisiana State University, Baton Rouge, Louisi­
ana. Rice seeds from different locations in the states of 
Arkansas and Texas were obtained from Dr. Fleet Lee and Dr. 
Marco Marchetti, plant pathologists from the respective states. 
C. miyabeanus infected plant materials were collected from as 
many geographical locations and rice genotypes as possible 
to maximize the possibility of collecting different races or
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biotypes of the C. miyabeanus fungus. Rice seeds collected 
were stored in paper envelopes at room temperature until C. 
miyabeanus isolates were obtained from them. Rice leaves were 
processed for the production of C. oryzae isolates as soon as 
possible after the leaves were collected. In all, 17 5 speci­
mens of infected plant material were collected. One hundred 
and forty of these specimens were from rice seeds and the re­
maining 35 were from diseased leaves. Twenty nine of the C. 
miyabeanus isolates were used as the test isolates in this 
study. The sources of these isolates are given in Table 2.
Isolation of Cultures
Isolates of C. miyabeanus were obtained from infected 
seeds using the technique reported by Kulik ( 1975 ) .
The rice seeds were sterilized in 1% sodium hypochlorite for 
1 minute and followed by a 1 minute rinse in sterile water. The 
rice seeds were then placed on moist blotters in 9-cm diameter 
plastic petri dishes for 24 hours of imbibition at 22-25 C.
The Petri dishes containing the seeds were then placed in a 
freezer at -15 C for 24 hours. The seeds were then trans­
ferred from the blotter to petri dishes containing guaiacol 
agar [guaiacol (o-methoxphenol) 0.125 g, agar 5 g, and water 
1 liter, plus 0.5 g streptomycin sulfate added after autoclav- 
ing], by gently pushing the seed until they become half- 
imraersed in the soft agar. The guaiacol agar plates contain­
ing the rice seeds were incubated in darkness at 28 C for 4-6 
days to encourage the development of C . miyabeanus colonies.
Table 2. Sources of the isolates used in this study
Isolates
Variety of 
rice plant
Plant part 
from which 
isolated Sources (Collectors)
LR 2312 77 DN 381 kernel Rice Expt. Sta., Crowley, LA by Hua
LR 2072a Isolate from Path Dept., LSU by Dr. Rush
LR 1279 Labelle kernel Hamshire, TX by Dr. Marchetti
LR 67S Lebonnet ir Fair Oaks, Arkansas by Dr. Fleet Lee
LR 779 77 Cr 918 BN 73 it Rice Expt. Sta. Crowley, LA by Writer
LR 279 Saturn ti Bell City, LA through LSU Seed Lab.
LR 2079 Pi4 ir Beaumont, TX by Dr. Marchetti
LR 2179 Labelle ii Dayton, TX by Dr. Marchetti
LR 2279 77 DN 97 ii Rice Expt. Sta. Crowley, LA by Writer
LR 479 Starbonnet it Dumas, Arkansas by Dr. Fleet Lee
LR 179 77 DN 44 ii Rice Expt. Sta. Crowley, LA by Writer
LR 379 Brazos ii Fair Oaks, Arkansas by Dr. Fleet Lee
LR 2379 Labelle ii Fair Oaks, Arkansas by Dr. Fleet Lee
LR 2479 Starbonnet ii Washington, LA through LSU Seed Lab.
LR 1679 77 Cr 7693 n Rice Expt. Sta., Crowley, LA by Writer
LR 879 77 DN 514 ii Rice Expt. Sta., Crowley, LA by Writer
LR 2579 Brazos n Lake Charles, LA through LSU Seed Lab.
LR 979 Saturn ii Kinder, LA through LSU Seed Lab.
LR 579 Starbonnet it Alexandria, LA through LSU Seed Lab.
LR 1079 Labelle 11 Liberty, TX by Dr. Marchetti
LR 2679 Brazos 11 Hickory Ridge, Arkansas by Dr. Lee
LR 1179 Starbonnet II Lacassme, LA through LSU Seed Lab.
LR 1779 Melrose 11 Alexandria, LA through LSU Seed Lab.
LR 1479 Wild Rice
(Zizania aquatica) leaf Baton Rouge, LA by Writer
LR 1879 Saturn kernel Ville Platte, LA through LSU Seed Lab.
LR 1979 Labelle 11 Cardiff, TX by Dr. Marchetti
LR 1579 Chunta 345 11 Avon Park, Florida by Dr. Marchetti
LR 1379 Nato If Jonesboro, Arkansas by Dr. Fleet Lee
LR 2779 PI 40425 n Beaumont, TX by Dr. Marchetti
w
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The petri dishes were examined macroscopically after incubation. 
The colonies of C. miyabeanus on guaiacol agar consist of sub­
merged, red mycelium growing from infected seeds in a charac­
teristically dendritic pattern. Colonies of Trichoconis 
padwickii do not exhibit this dendritic mycelial pattern.
They are smaller in diameter and not submerged, and usually 
do not have brick-red mycelium. On guaiacol agar, the rice 
blast fungus Pyricularia oryzae Cav. produces a dark red 
coloration or halo (not mycelium) in the agar around an in­
fected seed.
In order to verify the classification of the colonies 
grown on guaiacol agar, isolates considered to be C. miyabeanus 
on the basis of the macroscopic examination were transferred 
from guaiacol agar to petri dishes containing rabbit food agar 
[caimercial rabbit food pellets 25 g (Rodent laboratory Chow .#500.1, Ralston 
Purina Company) agar 15 g, and water 1 liter] . For this transfer, small discs 
of the nycelial growth (1 mm in diameter) were cut with a sterilized cork 
borer from the petri dishes containing the isolates grown on 
guaiacol agar. An alcohol sterilized needle was used to trans­
fer these discs of mycelial growth onto the center of Petri 
dishes containing rabbit food agar. These isolates were in­
cubated at 28-30 C under 12 hours of blacklight (emitted by 
20 W ultraviolet flourescent lamps) and 12 hours of darkness 
for 7-10 days. Colonies were then examined under a binocular 
dissecting microscope for the presence of conidia typical of 
C. miyabeanus. Only plates showing typical C. miyabeanus con­
idia and considered to be valid isolates of the fungus were 
maintained for use in this study and others were discarded.
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To obtain C. miyabeanus isolates from diseased rice 
leaves , the leaves were washed with running tap water and 
surface sterilized in the same manner as previously reported 
for the rice seeds. Pieces of about 6 cm long were made by 
cutting across lesions, including some healthy tissue. Three 
leaf pieces were placed on moist blotters in each plastic 
Petri dish. The petri dishes with the leaf pieces were incu­
bated at 28-30 C under alternating 12 hours of blacklight 
and 12 hours of darkness for 2-4 days. Under a binocular dis­
secting microscope, C. miyabeanus conidia produced on the leaf 
tissue were singly picked up with a sterilized pin dipped in 
rabbit food agar and transferred to Petri dishes containing 
rabbit food agar. The isolates were incubated at 28-30 C 
under alternating 12 hours of blacklight and 12 hours of 
darkness for at least 7-10 days.
Isolates were stored as stock cultures by periodic trans­
fer which consists generally of transferring cultures on Niki';s 
Media slants (39g PDA, 0.5g malt extract, 0.5g casein hydro­
lysate, 0.5g yeast extract and water 1 liter). After suitable 
growth and sporulation, the slants were kept at 4-5 C. The 
test tubes were capped with cigarette paper to prevent con­
tamination by mites as described by Snyder and Hansen (1946). 
About 25 cc of the melted gelatin and CuSO^ mixture (20g 
gelatin, 2g CuSO^ and water 10 ml.) was poured into a petri 
dish and allowed to solidify. The cut cigarette papers were 
placed in a petri dish and sterilized in a dry oven. After 
a culture was made by the usual procedure the cotton plug was
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pushed down inside the tube well below the rim which was then 
flamed. The tube was held upside down and the flamed rim was 
pressed gently with a rotary motion against the surface of 
the solidified gelatin until it was coated with a thin film 
of the melted gelatin. The gelatin-coated rim was then placed 
against the cigarette papers in the Petri dish so that the top 
sheet adhered to the rim. When the projecting paper 
seal of each tube was ignited at a single point, it 
burnt off and left a circular paper seal that effec­
tively kept out all mites, spores and other contaminants. 
When sub-cultures were made the seal was easily burned off by 
flaming and after the transfer was completed the tubes were 
then sealed again.
To obtain sufficient inoculum for testing, each isolate 
was grown in about 20 Petri dishes containing rabbit food agar 
medium. The isolate was seeded by placing small discs of 
mycelial growth (1mm in diameter) that were cut with a steri­
lized cork borer in the center of each of the 20 petri dishes which con­
tained rabbit food agar. These dishes were then incubated at 28-30 C 
under alternating 12 hours of blacklight and 12 hours of 
darkness for 7-10 days. A spore suspension of each isolate 
was obtained by adding 10 ml of distilled water to each petri 
dish and scraping the surface of the agar medium with a rubber 
policeman. A spore suspension was obtained by filtering the 
suspension of spores and mycelial fragments through two layers 
of cheese cloth. The concentration of the spore suspension
was measured by using a Spencer hemacytometer. The spore con­
centration was then adjusted to± 4-8 x 104 spores/ml of water.
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Selection of Test Varieties
A good differential variety should show a definite re­
sistant or susceptible reaction to most races. The varieties 
should have good cultural behavior in the greenhouse and 
should not be too sensitive to the changes in', environ­
mental conditions. The following 11 varieties and pure 
line selections were selected based on their disease 
reactions (Table 3). A selection Texas B75-3900-S or 
TX-B75 was used.
Taichung Native # 1 (PI 27167 2), an introduced indica 
variety from Taiwan, was selected from progeny of the cross 
Tsai-yuan-Than x Dee-goo-woo-gen (Oka, 1974). It is a short 
stature (± 100 cm), high tillering, pubescent, .medium grain 
variety that matures in about 140 days. It is resistant to 
brown leaf spot showing small dark brown specks with no 
necrosis.
Dawn (Cl 9534) is an early maturing (± 125 days), long 
grain variety, developed at the Rice Pasture Research and Ex­
tension Center, Beaumont, Texas (Bollich et al, 1968). This 
variety was released in 1966 and was selected from progeny 
of the cross Century Patna 231 x H O 12-1-1. Dawn is glabrous, 
of medium height (± 120 cm), and moderately resistant to brown 
leaf spot with small round or oval brown spots .
Saturn (Cl 9 540) is an early maturing, medium grain var­
iety (± 120 days). It is of medium height, glabrous, and 
susceptible to brown leaf spot. Saturn was developed from
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Table 3. Disease reactions and days to head of selected 
varieties and lines in the 1976 Disease Nursery
Variety or Identification
C. miyabeanus-. 7 
Disease ratings— Days„to
head-7pedigree number HO-S HO-N HO
DAWN CI9534 3 3 3 87
TAICHUNG NATIVE-1 PI 271672 4 3 4 97
TETEP PI 280682 3 5 4 101
STAK30NNET Cl 9584 7 5 6 96
PETA PI 281804 8 2 4 14 2
77 DN 431 RO 1457315760 3 8 7 75
NOVA 7 6 Cl 9948 9 4 6 84
DULAR PI 180061 8 6 7 69
SATURN Cl 9540 8 4 8 80
ZADT Stg 6511076 9 7 8 81
BELLE-PATNA Cl 9433 5 5 5 78
1/ Based on 0-9 rating scales for lesion size (HO-S), lesion 
“ number (HO-N) and disease rating (HO).
2/ Days to head represented the period from planting to 
~ emergence of approximately 50% of the panicles in a plot.
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the cross Lacrosse x Magnolia at the Rice Experiment Station, 
Crowley, Louisiana, in 1964 (Jodon, 1965). Saturn was one of 
the leading medium grain varieties grown in Louisiana in 1973 
and 1974.
Dular {PX180061),is an introduced variety from Pakistan. It 
is an early maturing (± 105 days) variety which is susceptible 
to brown leaf spot, showing atypical elongated lesions without a 
grey center.
Tetep (PI 280682),is an introduced indica variety from 
Burma. It matures in about 135 days,and it is resistant to 
brown leaf spot,showing few to many dark brown specks.
Starbonnet (Cl 98 54) is a medium maturing (± 135 days), 
long grain variety released in 1967. This variety was sel­
ected from CP 231 x Bluebonnet. It is susceptible to brown 
leaf spot showing oval to elongated lesions usually with large grey 
necrotic center and narrow brown margins.
Peta (PI 2818 04), is an introduced variety from Indonesia. 
It is intermediate in its reaction to brown leaf spot showing 
a few large lesions.
Nova 76 (Cl 9948) is moderately susceptible to brown 
leaf spot showing a few large brown lesions.
Belle Patna (Cl 9433) is a long grain, very early matur­
ing variety. It is susceptible to brown leaf spot of rice.
77 DN 431 (RO 1457315760) a selection from California 
is moderately susceptible to brown leaf spot with many small 
lesions.
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ZADT [76 DN 152 {Stg 6511076)], is susceptible to brown 
leaf spot.
Texas B 75-39002-S is a selection sent from the Rice 
Pasture Research and Extension Center, Beaumont, Texas. This 
selection is very susceptible to brown leaf spot showing 
atypical blotched lesions that frequently coalesce.
Inoculation of Test Varieties
Two seeds of each of the test varieties were sown in 12 
ounce styrofoam cups containing a soil mixture which consisted 
of one part steam-sterilized Oliver silt loam and one part 
Jiffy Mix-Plus. The cups were punctured at the bottom to al­
low water movement into the cups. Four replicates of each 
test variety was used for each isolate tested. The cups were 
placed on a bench which was covered with 4 ml plastic sheeting, 
and flooded to a 8 cm depth. Ten milliliters of a fertilizer 
solution (17.5 mg N, 3.85 mg P, 7.35 mg K and 1.12 mg Zn) was 
applied to each styrofoam cup containing about 350 mg of soil 
at about four weeks after planting. The fertilizer applied 
was approximately equivalent to 28-24-46 kg/ha (N-P-K). The 
fertilizer solution used included ammonium nitrate (NH^N03), 
phosphoric acid (H^PO^), potassium chloride (KC1) and seques- 
trene (Na^Z).
When rice plants are inoculated early, atypical lesions 
tend to result since leaves are not fully developed. On the 
other hand, when the plants are inoculated late, there is a 
problem with the differences in maturity of the different test
varieties. The plants were inoculated about 4 5 days 
after sowing when the test varieties showed fully developed 
leaves arid near maximum tillering. The plants w e r e  
inoculated in the evening by spraying the freshly pre­
pared spore suspension of each isolate uniformly on the two 
uppermost fully expanded leaves from three tillers in each 
cup using a De Vilbis hand sprayer. The upper surface of the 
leaf was sprayed twice with the sprayer held approximately 15- 
20 cm from the plants. The inoculated plants were arranged 
in three flats and transferred to the humidity chamber
{Fig. 1).
The humidity chamber consisted of a wooden frame 
covered with polyethylene. The base of the chamber was 
covered with a double layer of polyethylene so that it could 
be flooded. The front and top flaps of the chamber could 
be opened and closed. The humidity chamber was large 
e n o u g h  to handle six flats at a time. A De 
Vilbiss cool mist humidifier was operated on one end of 
the chamber from 6 A.M. to '6 P.M. to increase the humidity in 
the chamber. The humidity chamber was partially opened 
during the day to prevent extremely high temperatures 
inside the chamber. The top of the chamber was opened 
during the day (9 A.M. - 6 P.M.) to maintain a maximum temp­
erature of about 36-38 C. A hygrothermograph inside the
humidity chamber recorded the temperature and humidity.
The temperature inside the chamber varied from 24 
to 42 C during the day and from 19 to 27 C at night. The
PPIlFHSi
Figure 1, Inoculated plants inside humidity chamber.
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humidity was 100 percent at night and approximately 35 to 40 
percent during the day.
The inoculated plants were kept inside the chamber for 
four days, then moved to a flooded bench in the 
greenhouse.
The reaction of each plant to the particular C. miyabeanus 
isolate was determined ten days after inoculation by measuring 
the size and counting the number of lesions on the inoculated 
leaves. Scoring of the plants was supplemented by using a 
rating system similar to that reported by Hoff et al (1976).
The number, size and type of lesions on each plant was used 
to rate the reaction of the varieties to the different C. 
miyabeanus isolates on a 0-9 scale (Table 4). The number and size of 
lesions were also rated.
The reaction of the test varieties to the different C. 
miyabeanus isolates was determined by measuring the size and 
counting the number of lesions on 20 sq cm of leaf surface.
A 0-9 rating scale for lesion size (HO-S), lesion number 
(HO-N) and disease rating (HO), was used to determine races 
of the fungus. The criterion used for race determination 
contrasted susceptible versus resistance of the test varieties 
to the fungal isolates. Thus, if one of the test varieties 
showed a differential reaction to some isolates, such as variety 
A was susceptible and variety B showed a resistant reaction 
to isolate 1 and the reverse reaction was observed with isolate 
the different reaction in this case would be indicative of 
pathogenic races in C, miyabeanus. If all the test varieties 
showed high susceptibility to some isolates of C. miyabeanus,
Table 4. Rating system for determining resistance to Cochliobolus miyabeanus
2/_____________ Scales— _________________
Disease HO-S HO-N
reaction (Lesion diameter) ( Lesion number )
(or length in mm) (approx. 20 sq cm) HO Rating scale description
(I)0 0 0
(VR)l pin (.1) 1-2
(R)2 specks (5) 3-5
(MR) 3 1-2 5-8
(UM)4 2-3 8-10
(IM) 5 3-4 10-15
(HIM) 6 4-5 15-25
Plants healthy, no symptoms
Few to many dark specks of pinhead 
size, no necrosis (collapsed cells)
Dark brown specks, 0.5-1 mm in 
diameter, no necrosis
Small round or oval brown spots,
1-2 mm in diameter, no necrosis or 
grey in centers
A few (10/leaf or less) dark brown 
spots, 2-3 mm in diameter, grey 
necrotic area in center
Less than 15 lesions/leaf of typical 
circular or oval spots, spots 2-4 mm 
with grey necrotic centers and brown 
margin, many have chlototic halo 
around spots.
Fifteen to twenty-five typical brown 
spot lesions/leaf? circular, oval or 
sometimes linear, 3-5 mm in diameter 
or length, with large necrotic center 
and brown margin, often with yellow 
or gold halo around lesion
(continued......)
CO
co
( continued)
Scales—
HO-S HO-N
Disease (Lesion diameter) ( Lesion number )
reaction (or length in mm) (approx. 20 sq. cm) HO Rating scale description
(MS) 7 5-6 25-50 Less than 50 lesions/leaf, lesions oval 
to elongated, 4-6 mm in diameter of 
length;lesions mainly with grey necrotic 
centers and narrow brown margin
(S) 8 6-8 50-75 Many (50-75) lesions/leaf of group 7 
size or larger, less than 25% of leaf 
area killed by coalescence of lesions
(VS) 9 8 75 More than 75 lesions/leaf of group 7 
size or larger (usually 6-10 mm), more 
than 25% of leaf area killed by coal­
escence of lesions
1/ I = Immune IM - Intermediate
— VR = Very Resistant HIM = High Intermediate
R = Resistant MS = Moderately Susceptible
MR = Moderately Resistant S = Susceptible
LIM = Low Intermediate VS = Very Susceptible
2/ Scales are based on evaluating a leaf area of about 20 sq cm/leaf. Usually the flag 
~ leaf and next lower leaf were evaluated.
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this would be indicative of high virulence of the fungus. If all 
the test varieties were resistant to some isolates of C. miya­
beanus this would be indicative of low virulence of the fungus.
An analysis of variance using a completely randomized 
design with a nested arrangement of treatments: was used to 
determine whether the differences in size and number of lesions 
among the test varieties was significantly different for 
each isolate. Correlations were calculated between maximum 
and minimum temperature and size and number of lesions.
Comparative Study of Six Isolates of Cochliobolus miyabeanus
Six isolates, LR 2072, LR 979, LR 579, LR 1379, LR 2779 
and LR 1979 of C. miyabeanus were used in this study. The 
isolates represented varying degrees of virulence 
selected out of 29 initial isolates. The isolates were obtained 
and spore suspensions were prepared as previously described.
Four cultivars, Nova 76, Dular, Saturn and Taichung Native 
# 1 were used as test varieties. The seedlings were raised 
as previously described. The design of the experiment was a 
randomized block design with a split plot arrangement. The 
four cultivars used in the experiment formed the main plot, 
whereas the six isolates formed the subplots within the main 
plot of varieties. Four seeded styrofoam cups of each test 
variety were randomized within each of the four flats. All 
plants in the same flat were inoculated with the same 
isolate. The plants, were inoculated and scored as previously 
described.
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Statistical analyses were conducted to determine if sig­
nificant differences occurred among varieties and isolates 
for size and number of lesions and to determine if reaction 
previously recorded would be repeated when tested under the 
same environmental conditions.
Measurement was made of the conidia produced by the fungus 
on rabbit food agar. A 100 conidia were measured for length 
and width of each of the six isolates. The number of septa 
per conidia were also counted. The mean value, standard de­
viation and coefficient of variability were calculated for 
these measurements.
Inheritance of an Atypical Brown Leaf Spot of C. mivabeanus 
and of Leaf Sheath Color
The cross between Taichung Native # 1 x Dular was made 
in August 1978 at Louisiana State University Rice Experiment 
Station at Crowley, Louisiana.
Taichung Native # 1 (PI 271672), an introduced indica 
variety from Taiwan, was selected from progeny of the cross 
Tsai-yang-chung x Dee-goo-woo-gen (Oka, 1974). It is a short 
stature (± 100 cm), high tillering, pubescent, medium grain 
variety with normal green and straw color in the leaf sheath 
and hull, respectively. It matures in about 14 0 days and is 
resistant to brown leaf spot showing small dark brown specks. 
This variety has been used in the breeding program at the In­
ternational Rice Research Institute, the Philippines, at the 
Rice Experiment Station, Crowley, Louisiana and in many rice 
growing locations.
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Dular (PI 180061) is an introduced variety from Pakistan.
It is an early maturing (±105 days) , medium grain variety 
with purple leaf sheath and hul], respectively. It is suscep­
tible to brown leaf spot showing atypical elongated lesions 
without grey centers.
seeds were collected about three weeks after pollin­
ation and stored in coin envelopes. In December 1978, the 
seeds were surface sterilized by agitating for 5 minutes in a 
mixture (2 parts 95% ethanol, 4 parts 5.25% NaOCl, 10 parts 
water) followed by 10 minutes rinse in sterile water.
The seeds were germinated in petri dishes and planted 
into a 3 liter plastic pot containing a soil mixture of 
2 parts Olivier silt loam, 1 part-peat moss, and 1 part 
washed sand . The plants were identified from selfed 
progeny by the dominant purple leaf sheath color of the 
male parent, Dular.
In April 197 9, the following backcrosses were made in 
the greenhouse at Louisiana State University, Baton Rouge, 
Louisiana: F^ x Taichung Native # 1, and F^ x Dular. In June,
1979, some F^ seeds, seeds and backcrossed seeds were heat 
treated at 55 C for five days to break dormancy. F^, and 
backcrossed seeds were surface sterilized and germinated in 
petri dishes. The germinated F^ and backcrossed seeds were 
transferred to jiffy pots containing 2 parts steam-sterilized 
Olivier silt loam soil, 1 part washed sand and 1 part peat 
moss. The jiffy pots were arranged in a galvanized iron flat
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51 cm long, 35 cm wide and 9 cm deep inside dimensions. The 
parents and seeds were planted in flats containing steam- 
sterilized Olivier silt loam. Six rows of about 25 F ^ seeds 
pei? row were grown in each flat. On June 21, about 400 F 2 
seeds and about 6 0 seeds of each parent were sown in the 
field on the Louisiana Rice Experiment Station, which had pre­
viously been plowed and disked. The seeds were spaced 7-10 
cm apart in 3 meter rows with about 30 cm between rows. F^ 
seeds were planted in the first four rows and in the 7 to 12th 
row. Taichung Native #1 was planted on the 5th and 14th row. 
Dular was planted on the 6 th and the 13th row.
The seedlings of the parents F^, F^ and backcrossed plants 
growing in the greenhouse were uprooted on July 23, one day 
before transplanting. The roots were carefully washed and the 
seedlings were sorted and tied in small bundles.
The field area on the Louisiana Rice Experiment Station 
was plowed, disked, fertilized and flooded to about 5 cm depth.
On July 24, seedlings of the parent varieties, F^, F^ and back- 
crossed progeny were transplanted into the field. The seedlings 
were space planted about 30 cm apart in about 3 meter rows
spaced about 30 cm between rows. The first two rows 
containing Taichung Native # 1 and Dular respectively were 
space planted about 15 cm apart. Taichung Native # 1 was 
planted in the first, 12th, 44th and 45th row. Dular was 
planted in the 2nd, 11th, 46th and 47th row. Twenty two F^ 
plants occupied the 3rd and the 13th row. Fifty-five backcrossed 
plants of x Taichung Native # 1 occupied the 6 th, 7th, 8 th,
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9th and 10th row whereas 20 backcrossed plants of x Dular 
were planted in the 4th and 5th row. Thirty rows of progeny 
were planted for the F 2 population. A permanent flood of 10 
to 15 cm was maintained on the plot throughout the remainder 
of the growing season.
Observations on the leaf sheath color were made before 
the flowering stage because the color tends to fade at later 
stages. The following classes Purple (P), Intermediate dark 
purple (I-P), Intermediate light purple (I-L) and green were 
used for the leaf sheath color. Heading dates were recorded 
for each plant when more than 50 percent of all tillers in each 
plant had reached the heading stage.
The plants were rated for their reactions to natural in­
fection by C. miyabeanus abcut 15-20 days after the heading 
date. The ratings were based on the infection observed on the 
flag leaf or the next lower leaf depending on which leaf was most 
seriously affected by the disease. The rating was done by measuring the 
size of the most common larger lesion and counting all 
lesions on 20 sq cm of the selected leaf. This data 
was used in the 0 - 9  rating system previously described 
(Table 4). The lesion type was recorded as typical, as 
would be observed on the variety Saturn for example,or aty­
pical as on Dular. Plant height was measured from the base 
of the plant to the end of the panicle of the tallest tiller.
The number of segregating genes for disease 
reaction from the cross was estimated using the Castle- 
Wright formula (Castle, 1921). Heritability estimates were
calculated from the variance of the F  ^population using the 
average of P ^, and variances as the estimate of en­
vironmental variance.
RESULTS AND DISCUSSION
Studies on 29 isolates of Cochliobolus miyabeanus
Twenty nine isolates of C. miyabeanus were tested for path­
ogenicity on the following test varieties and lines: ' Dular,
Nova 76, ZADT, Saturn, Belle Patna, Starbonnet, Peta, Tetep, 
Taichung Native #1, Dawn, 77DN431 and TX - B7 5 . Visible brown 
leaf spot symptoms were observed in some test varieties within 
three days after inoculation. Figures 2, 3 and 4 show brown 
leaf spot symptoms on leaves of T X - B 7  5 , Dular and Saturn 
respectively on the third day after inoculation in the green­
house. Greenhouse observations showed that the brown spot 
lesions were usually well developed within 7 to 10 days. The 
reaction of each test variety to a particular C. miyabeanus 
isolate was determined ten days after inoculation by measur­
ing lesion size and counting the number of lesions on the 
inoculated leaves. However, only a 0-9 rating for lesion 
size and number were obtained for the following six 
isolates: LR 279, LR 679, LR 779, LR 1279, LR 2312 and LR
2072a.
Analyses of variance (not shown) for lesion size showed
that the test varieties gave a significantly different reaction
to each isolate. The mean lesion size of the test varieties for
a particular isolate was subjected to Duncan's multiple range
test. Table 5 shows the average lesion size:of the 12 test 
varieties inoculated with 23 isolates of Cochliobolus miyabeanus.
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Figure 2. Brown leaf spot lesions on a leaf of the very 
susceptible selection Texas B 75-39002-S three 
days after inoculation with isolate LR 2072a.
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Figure 3. Brown leaf spot lesions on a leaf of the suscep­
tible variety-Dular three days after inoculation 
with isolate LR 2072a.
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Figure 4. Brown leaf spot lesions on a leaf of the suscep­
tible variety Saturn three days after inoculation 
with isolate LR 2072a.
Table S. Average lesion size forl2 test varieties Inoculated with 23 Isolates of cochliobolus miyabeanus.
Average lesion size*'
Isolates TX-B75 Dular Nova 76 ZADT Saturn
Belle
Patna Starbonnet 77DN431 Peta Tetep
Taichung 
Native 111 Dawn Mean
LR 179 4.68 a* 1.25 be 0.88 be 0.10 c 0.23 c 0.32 c 0.79 be 0.13 c 1.83 b 0.28 c 0.17 c 0.10 c 0.90
LR 379 5.40 a 1.46 b 0.48 b 0.45 b 0.18 b 0.10 b 0.40 b 0.18 b 0.10 b 0.10 b 0.10 b 0.10 b 0.75
LR 479 5.33 a 2.25 b 1.00 be 1.38 be 0.52 c 0.15 c 0.20 c 0.32 c 0.13 c 0.10 c 0.22 c 0.13 c 0.98
LR 579 8.38 a 1.96 b 0.67 de 0.92 cd 0.77 cd 0.92 cd 0.36 de 1.00 c 0.10 9 0.27 fg 0.46 ef 0.23 fg 1.34
LR 879 11.04 a 2.00 b 1.04 c 0.47 d-f 0.79 cd 0.18 ef 0.22 ef 0.32 ef 0.53 de 0.31 ef 0.10 f 0.33 ef 1.44
LR 979 17.34 a 2.08 b 1.50 1 1.00 b 0.63 b 1.00 b 0.73 b 0.65 b 0.50 b 1,88 b 0.71 b 0.18 b 2.35
LR 1079 17.86 a 1.63 b 1.21 b 0.78 b 1.00 b 0.08 b 0.50 b 0.22 b 0.22 b 0.50 b 0.60 b 0.10 b 2.19
LR 1179 11.49 a 1.83 b 1.88 b 0.40 b 0.88 b 0.37 b 0.79 b 0.54 b 0.79 b 0.20 b 0.51 b 0.10 b 1.65
LR 1379 17.46 a 3.08 b 2.00 c 1.15 de 0.51 e 1.71 cd 0.53 e 1.00 de 0.54 e 0.32 e 0.90 c 0.56 e 2.48
LR 1479 26.70 a 1.00 c 1.63 b 1.83 b 1.00 c 1.17 c 0.67 d 1.00 b 1.00 b 0.43 e 0.65 c 0.85 cd 3.16.
LR 1579 6.75 a 2.25 b 1.63 cd 1.71 c 1.00 ef 1.20 de 0.83 e-g 0.50 f-h 1.75 c 0.10 h 0.10 h 0.35 gh 1.51
LR 1779 8.92 a 1.33 b 1.00 c 1.54 b 1.00 c 0.90 cd 0.63 de 0.60 de 0.69 c-e 0.10 f 0.40 e 0.52 e 1.47
LR 1879 13.40 a 1.79 b 1.04 b 1.04 b 1.00 b 0.65 fa 1.00 b 0.69 b 0.63 b 0.50 b 0.10 b 0.45 b 1.86
LR 1979 3.80 a 3.42 a 1.29 b 0.81 be 0.45 be 0.10 be 0.63 be 0.18 c 0.25 c 0.10 c 0.40 c 0.43 be 0.96
LR 2079 7.13 a 0.73 b 0.27 be 0.72 b 0.26 be 0.12 c 0.13 c 0.13 c 0.12 c 0.20 c 0.13 c 0.13 c 0.84
LR 2179 19. 27 a 6.46 b 1.17 c 1.08 c 1.13 c 0.96 c 0.92 c 0.71 c 0,70 c 0.33 c 0.33 c 0.23 c 2.77
LR 2279 8.15 a 1.00 b 0.51 be 0.58 be 0.42 be 0.38 be 0.20 be 0.42 be 0.38 be 0.13 c 0.10 c 0.10 c 1.03
LR 2379 7.60 a 0.20 b 0.20 b 0.15 b 0.13 b 0.27 b 0.38 b 0.22 b 1.33 b 0.55 b 0.15 b 0.20 b 0.95
LR 2479 2.24 a 0.24 b 0.20 b 0.13 b 0.25 b 0.13 b 0.23 b 0.22 b 0.29 b 0.10 b 0.10 b 0.10 b 0.35
LR 2579 19.40 a 3.29 b 2.67 b 0.83 b 0.72 b 1.25 b 0.83 b 0.85 b 0.30 b 0.38 b 0.27 b 0.10 b 2.58
LR 2679 6.96 a 1.00 b 0.33 e 0.54 d 0.60 cd 0.42 e 0.10 f 0.42 e 0.42 e 0.42 e 0.10 f 0.10 f 0.95
LR 2779 4.58 a 0.54 b 0.10 b 0.15 b 0.10 b 0.06 b 0.03 b 0.10 b 0,10 b 0.10 b 0.07 b 0.50 b 0.50
LH 1679 16.50 a 2.00 b 0,28 b 0.33 b 0.22 b 0.10 b 0.10 b 0.53 b 0.40 b 0.10 b 0.13 b 0.10 b 1.76
Mean 10.89 1.86 1.00 0.79 0.60 0.5B 0.56 0.50 0.49 0,36 0.32 0.31
1 /  L e s i o n  s i z e  m e a s u r e d  i n  mm
* Heans within a ro w  f o r  a p a r t i c u l a r  i s o l a t e  f o l l o w e d  by the sa m e  l c t t m  d o  n o t  d i l f e r  s i g n i f i c a n t l y  a t  the 51 p r o b a b i l i t y  l e v e l  a c c o r d i n g  
t o  D u n c a n ' s  m u l t i p l e  r a n g e  t e s t .
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When the test varieties were inoculated with isolate LR 
179,the mean lesion size of the selection TX-B75 was signifi­
cantly higher than the means of the other test varieties. The 
mean lesion size of Dular, Nova 76, Peta and Starbonnet were 
not significantly different. The remaining test varieties 
ZADT, Saturn, Belle Patna, 77DN431, Tetep, Taichung Native 
#1 and Dawn were not significantly different. Lesion size 
for all the test varieties apart from TX-E75 was appreciably 
low,tending towards the resistant reaction or an indication 
of low virulence by LR 17 9. For LR 37 9, lesion size on TX-B75 
was significantly larger than the means for lesion size of 
other test varieties. There were no significant differences 
in lesion size for the remaining test varieties. With LR 479, 
lesion size of TX-B75 was significantly larger than the lesion 
size of the other test varieties. There were no significant 
differences in lesion size of Dular, Nova 76 and ZADT. There 
were no significant differences in lesion size of the re­
maining test varieties. For LR 579, lesion size of TX-B75 
was significantly larger than lesion size of other test varie­
ties. Dular was in its own class and lesion size was signi­
ficantly larger than lesion size of other test varieties.
There were no significant differences in lesion size of ZADT, 
Saturn, Belle Patna, 77DN431, Nova 76 and Starbonnet. Tetep, 
Taichung Native #1 and Dawn were not significantly different 
in lesion size. Peta showed the smallest lesion size of 0.10 
or pinpoints. With LR 879, TX-B75 had a mean lesion size of 
11.04, tending towards the susceptible reaction and this was
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significantly larger than the mean lesion size of the 
remaining test varieties. Dular was next in ranking and lesion 
size was significantly different from the lesion size of the 
remaining test varieties. There were no significant differ­
ences between the lesion size of the remaining test varieties. 
With LR 979, lesion size of TX-B75 was significantly larger 
than lesion size of the other test varieties. There were no 
significant differences in the lesion size of the remaining 
test varieties. The pattern in which lesion size of TX-B75 
was significantly higher than lesion size of other test 
varieties was followed in the remaining isolates used. In 
addition, the pattern in which there were no significant 
differences in the lesion size of the remaining test varieties 
were shown in the following isolates: LR 1679, LR 257 9, LR 1079,
LR 1179, LR 2379, LR 2479, LR 1879 and LR 2779. For LR 1379, 
TX-B7 5 and Dular, were significantly higher than the remaining 
test varieties. There was no significant difference in lesion 
size between the varieties Nova 7 6 and Belle Patna. The re­
maining test varieties were not significantly different in 
lesion size. For LR 1479, there were no significant differences 
between Nova 7 6 , ZADT, 77DN431 and Peta as for lesion size.
Tetep had the smallest lesion size and lesion size of the re­
maining varieties were not significantly different. With LR 
1579 except for TX-B75 and Dular, the other test varieties had 
no appreciable differences in lesion size. With LR 1779 there 
were no significant differences in lesion size between Dular 
and ZADT. There were no significant differences in lesion size
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among the remaining test varieties. With LR 1979, there was 
no significant differences in lesion size between TX-B75 and 
Dular, although the lesion size for both test varieties were 
significantly larger than the lesion size for the remaining 
test varieties. For LR 2079, with the exception of TX-B7 5, 
the varieties, Dular, Nova 76, ZADT and Belle Patna showed 
no significant differences in lesion size. With LR 2179,
TX-B75 and Dular were significantly different in lesion size, 
and lesion size of both varieties were significantly larger 
than the lesion size for the remaining test varieties. For 
LR 227 9 there were no significant differences in lesion size 
among Dular, Nova 76, ZADT, Saturn, Belle Patna, Starbonnet, 
77DN431 and Peta. With LR 2679, with the exception of TX-B75 
and Dular, the remaining varieties did not differ significantly 
in lesion size. Isolates causing large lesions are to be 
regarded as virulent in pathogenicity, whereas rice varieties 
showing large lesions are to be regarded as susceptible. LR 
1479 had the highest lesion size, whereas isolate LR 2779 had 
the smallest lesion size. The other isolates were intermediate 
between these two limits. TX-B7 5 showed the highest lesion 
size, susceptible reaction, whereas Dawn showed the smallest 
lesion size resistant reaction. The other test varieties 
showed intermediate reaction of lesion size between these two 
limits.
The results in Table 5 suggest differences in suscepti­
bility among test varieties for lesion size. The test varieties 
were classified into three groups according to susceptibility 
to C. miyabeanus expressed in lesion size.
Group Is These test varieties showed resistant reaction 
-typified by the presence of brown specks or 0.5 mm lesion 
size. The test varieties Dawn, Tetep, Taichung Native #1, 
Peta and 77DN431 fit in this group.
Group 2: These test varieties showed moderate resis­
tant reaction as typified by the presence of brown spots from 
specks to 1.00 mm. The test varieties Nova76, Starbonnet, 
Saturn, Belle Patna, and ZADT fit in this group.
Group 3: These test varieties showed susceptible to
highly susceptible reaction as expressed by presence of spots 
above 1 mm. Dular and TX-B75 fit in this group.
Different degrees of virulence were noticeable among the 
isolates that attacked the test varieties Dular, Saturn and 
Taichung Native #1 which also represented the three varietal 
groupings. The following isolates, LR 1479, LR 1679, LR 97 9, 
LR 2179, LR 1879, LR 2579, LR 1379, LR 1079 and LR 1179 were 
virulent and could be grouped as having high virulence. 
Isolates LR 1779 , LR 479, L R  1979, LR 2279, LR 579 ,
LR 87 9 and LR 1579 could be grouped as having moderate viru­
lence. Isolates LR 379, LR 2379, LR 2479, LR 2079, LR 2679,
LR 179, and LR 2779 showed weak to low virulence.
Table 6 shows the average rating for lesion size of the 
12 test varieties inoculated with 29 isolates of C. miyabeanus 
The mean rating for lesion size of the test varieties for a 
particular isolate was subjected to Duncan's multiple range 
test as shown on Table 6 . For all the isolates used TX- 
B75 was significantly larger than the mean rating for lesion 
size of other test varieties. For LR 279, TX-B75
Table 6. Average rating for lGBidn size for 12 tt!Bt Varieties inoculated with 29 isolated of Cochliobolus miyabeanus.
Average rating for lesion sizo-^
Belle Taichung
Isolate TX-B75 Dulnr Hovn 76 ZADT Saturn Patna Starbonnet 770N431 Feta Tetep Native 111 Dawn Mean
LB 179 0.13 a* 3.00 b 2.50 b 1.00 d 1.33 cd 1.54 c 2.58 b 1 .on cd 3.00 b 1 .46 cd 1.17 cd 1.00 d 2.31
Ml 279 7.92 a 4.92 b 3.42 c 3.29 c 3.00 c 2.17 d 3.31 c 2.00 d 1.96 d 1 .92 d 2.00 d 2.04 d 3.17
Lit 379 0.17 a 3.21 b 1.03 c 1.5B cd 1.17 c-e 1.00 de 1.G7 cd 1.17 c-e 1.00 do 1 .00 de 0.75 e 1.00 de 1.9G
LR ■179 B. 21 a 3,25 b 3.00 c 2.92 c 2.04 d 1.13 f 1.25 f 1.54 e l.on f 1 .00 f 1.29 f 1.00 f 2.32
LR 579 0.59 a 3.17 b 2.33 cd 2. SO cd 3.29 cd 2.03 b-d 1.92 de 3.00 be 1.00 g 1.42 fg 1.00 of 1.33 fg 2.69
LR 679 7.29 a 1.75 cd 3.04 b 1.50 d 1.96 c 2,21 c 2.00 c 2.13 r 1.33 d 2.00 c 2.00 c 0.B3 e 2.34
LR 779 8.21 a 3.03 b 2.92 c 3.21 c 3.00 c 2.00 d 2.on d 2.00 d 1.50 d 2.00 d 2.08 a 1.71 d 2.09
LR B79 9.00 a 4.00 b 3.04 c 1.80 de 2.50 c 1.21 fg 1.29 e-g 1.54 d-f 2.00 d 1.50 d-f 0.79 g 1.58 d-E 2.53
LR 979 9.00 a 3.00 c 3.54 b 3.00 c 2.21 d 3.00 c 2.46 d 2.17 d 2.00 d 3 .on b 2.42 d 1.17 c 3.16
Lll 1079 0.R3 n 3.J6 he 3.21 b 2.75 c 3.08 be 2.03 be 2.75 c 2.no d 1.29 e 2.no a 2.21 d 1.00 e 2.91
LR 1179 0.13 a 3.03 b 3.00 b 1.75 cf 2.75 c 1.67 ef 2.5n cd 2.00 c-e 2.5n cd 1.25 fg 2.00 de 1.00 g 2.79
LR 1779 7.30 a 3.25 b 1.33 cd 3.00 b 1.04 d 1.13 cd 1.42 c 1.17 cd 1.17 cd 1.00 d 0.96 d 1.00 d 1.90
LR 1379 B.96 a 4.67 b 4.00 e 2.00 de 2.00 fg 3.71 cd 2.00 fg 3.00 de 2.on fg I.54 g 2.79 ef 2.00 fg 3.30
LR 1479 9,00 a 3.00 c 3.63 b 3.83 b 3.00 c 3.17 c 2.33 d 3.00 c 3.00 c 1,R3 e 2.29 d 2.71 cd 3.39
LR 1579 7.96 a 4.25 b 3.63 be 3.71 be 2.63 de 3.00 de 2.67 de 2.00 ef 3.75 be 1.00 9 1.00 g 1.58 fg 3.10
LR 1779 0.92 a 3.33 be 3.00 cd 3.54 b 3.00 cd 2.79 d 2.25 e 2.21 e 2.30 p I.00 g 1.75 f 2.00 ef 3.01
LR 1079 8.54 a 3.67 b 3.00 e 3.04 c 3.00 c 2,29 d 3.00 c 1.97 d 2.25 d 2.00 d 1.00 e 1.80 d 2.97
LR 1979 7.42 a 5.12 b 3.29 c 2.63 d 1.00 ef 1.30 Eg 1.50 do 1.21 fg 1.00 g 1.00 g 1.00 g 1.03 of 2.46
LR 2079 7.71 a 2.00 b 1.42 c 2.04 b 1.30 c 1.04 c 1.00 c 1.00 c 1.04 c 1.75 c 1.00 c 1.00 c 1.05
LR 2179 0.79 a 7.50 b 2.92 c 3.04 c 2.03 cd 2.67 c-e 2.67 c-e 2.42 de 2.30 e 1.50 £ 1.67 f 1.33 f 3.31
LR 2279 B.63 a 3.00 b 1.96 c 2.13 c 1.79 cd 1.71 cd 1,25 de 1.79 cd 1.67 cd I.00 e 1.00 e 1.00 e 2.25
LR 2312 B.54 a 2.21 be 2.54 b 1.54 de 1.29 ef 2.21 be 2.13 b-d 1.75 c-e 1.75 c-o O.75 f 0.67 f 1.67 c-e 2.75
LR 2379 8.25 a 1.21 c-e 1.25 c-e 1.00 de 1.00 de 1.42 c-e 1.71 cd 1.29 c-o 2.75 b 1.00 c 0.07 e 1.25 c-e 1.99
LR 2479 4.'50 a 1.33 b 1.25 b 1.00 b 1.33 b 1.08 b 1.33 b 1.29 b 1.46 b 0 .79 b 0.67 b 0.B3 b 1.41
LR 2579 B.8Q a 4,29 b 3.67 c 2.46 de 2.42 e 3.25 cd 2.67 de 2.71 de 1.71 f 1.67 f 1.42 fg 1.00 g 3.01
LR 2679 7.63 a 3.00 b 1.58 e 2.00 cd 2.21 c 1.79 de 1.00 f 1.75 e 1.79 de 1.79 de 1.00 E 1.00 f 2.21
LR 2779 6.51 a 2.00 b 1.00 cd 1.13 c 1.00 cd 0.50 c-e 0.29 c 1.00 cd 1.00 cd 0 .71 c-e 1.00 cd 0.46 do 1.39
LR 2072a B.79 a 3.04 b 2.42 be 2.30 be 2.29 c 2.42 be 2.00 cd 1.75 cd 1.92 cd 1.04 de 1.00 e 1.80 cd 2.57
LR 1679 8.54 a 3.96 b 1.46 c-e 1.54 c-e 1.29 de 1.00 e 1.00 e 2.00 c 1.79 cd 1.00, e 1.00 c 1.00 c 2,13
He e n 0.15 3.39 2.62 2.36 2.10 2.01 1.93 l.n7 1.05 I.46 1.40 1.35
1/ Basel on 0-9 rating for lesion olio.
T within a row for a particular isolate followed by the same letter do not differ sign!rjcantly at the 5* level according to Puncnn’n
Multiple rnrno test.
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and Dular were next in ranking and their rating for lesion 
size was significantly higher than other test varieties. There 
were no significant differences in the means of rating for. 
lesion size of ZADT, Nova 76, Saturn and Starbonnet. The test 
varieties Belle Patna, 77DN431, Peta, Tetep, Taichung Native 
#1 and Dawn were not significantly different in rating for 
lesion size. For LR 679, Nova 76 was next in ranking to Texas 
B75 and its mean rating for lesion size was significantly 
higher than the remaining test varieties. There were no dif­
ferences in the means of rating for lesion size of Dular, 
Saturn, Belle Patna, Starbonnet, 77DN431 and Taichung Native 
#1. Dawn showed the least rating for lesion size.
Isolate LR 779, Dular was significantly higher than the other 
test varieties except for TX-B75 in rating for lesion size. 
There were no significant differences in rating for lesion size 
among Nova 76, ZADT and Saturn. Similarly there were no sig­
nificant differences among Belle Patna, Starbonnet, 77DN431, 
Peta, Tetep and Taichung Native #1. For LR 1279, Dular 
and ZADT were significantly higher in rating for lesion 
size than the remaining test varieties, except for TX-B75. 
There were no significant differences in rating for 
lesion size among the remaining test varieties. With 
LR 2312 , although Nova 76 was second in ranking, there were 
no significant differences in rating for lesion size among 
Nova 76, Dular, Belle Patna and Starbonnet. Taichung Native 
#1 had the least rating for lesion size. In LR 2072a, although 
Dular was second in ranking, there were no significant
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differences in rating for size of lesions of the remain­
ing test varieties.
The following isolates LR 2072a, LR 279 and LR 779 were 
added to the list of isolates with high virulence. The iso­
lates LR 679 and LR 2312 showed moderate virulence. The isolate 
LR 127 9 was weakly virulent. TX-B75 had the highest rating 
for lesion size a susceptible reaction, whereas, Dawn had the 
least rating for lesion size, a resistant reaction.
Table 7 shows the average lesion number of 12 test varie­
ties inoculated with 23 isolates of C. miyabeanus. The mean 
lesion number of the test varieties for a particular isolate ' 
was subjected to Duncan1 s multiple range test. Lesion number 
was not recorded for TX-B7 5 in several instances since by ten 
days after inoculation, the large lesions had coalesced to 
form blotch lesions, thus making it impossible to count lesion 
number.
The large variation for lesion number of the various 
varieties made it difficult to detect a reaction pattern of 
the varieties to the various isolates. Isolates that caused 
numerous lesions were regarded as virulent in pathogenicity, 
whereas, varieties that showed numerous lesions were regarded 
as susceptible. On the average, LR 97 9 had the highest lesion 
number, whereas isolate LR 2479 had the lowest lesion number. 
Other isolates were between these two limits. On the average 
Nova 7 6 showed the highest lesion number, a susceptible reac­
tion, whereas Dawn showed the lowest lesion number, a resistant 
reaction. The result in Table 7 suggests differences in
Table 7. Average lesion lumber oil 12 test varieties inoculated with 23 isolates of tochl lobolus ml yabeawrs.
Average lesion numhcri/
nolle Taichung
Isolate TX-B75 Dular Nova 76 ZADT Saturn Patna IStarbonnet 77DN431 Peta Tetep Native (1 Dawn Mean
LR 179 6.83 cd* 19.46 a 2.79 d 8.38 cd 12.21 bo 18.29 nb 7.54 cd 24.63 a 5.54 cd 3.00 d 1.03 d 10.1
LR 379 2.00 b 4.08 ab 3.42 ab 3.58 ab 2.21 b 4.00 ah 4.17 ab 5.33 a 3.08 a 1.50 b 3.33 a 3.4
LR 479 17.75 a 16.33 a 13.63 ab 0.00 be 5.46 c 7.OR c 5.13 c 14.03 nb 13.13 b 5.54 c 2.88 c 10.0
LR 579 12.09 be 22.38 A 12.33 be 10.79 b-d 12.67 be 12.75 be 11.25 h-d 26.75 a 5.29 d 9.38 b-d 13.00 b 6.21 cd 12.9
LR 879 13.92 be 26.21 a 17.21 b 7.03 cd 6.00 a 4.08 d 6.21 tl 5.30 d 4.25 d 7.29 cd 3.25 d 9.92 cd 9.3
LR 979 20.21 e 45.83 ab 52.04 a 52,63 a 29.17 c-e 40.13 be 22.54 e 37.42 b-d 35.96 trd 36.50 b-d 34.33 b-d 26.79 de 36.1
LR 1079 10.88 d 21.83 b-d 37.68 a 26.04 be 29.50 ab 22.46 b-d 20.54 b-d 15.04 cd 10.08 d 22.92 b-d 13.29 d 21.54 b-d 21.0
LR 1179 18.00 ab 17.00 a-d 10.79 a-c 11.67 c-e 12.42 b-e 12.71 b-e 20.00 a 10.83 b-e 15.50 ab 15.00 a-e 8.50 e 10.54 de 14.3
LR 1379 19.67 c 24.33 be 14.38 c 27.17 be 31.21 be 18.00 c 53.50 a 23.96 he 16.33 c 37.42 b 25.63 be 26.5
LR 1479 20.25 c 30.38 b 21.67 be 22.46 be 22.50 be 13.79 cd 48.46 a 45.79 a 9.30 d 24; 58 be 15.30 cd 25.0
LR 1579 7.08 d 27.79 a 14.71 be 20.92 b 14.38 be 16.04 b 0.67 cd 7.63 cd 20.75 a 4.30 d 7.92 d 4.3B cd 13.6
Ln 1779 21.17 ab in. 92 b 20.42 ab 22.75 ab 23.88 a 10.67 cd 14.no c 22.04 ab 9.71 d 4.46 c 7.21 de 14.08 c 15.9
LR 1879 37.38 nb 41.25 a 34.63 a-c 46.83 n 24.63 be 23.46 be 33.75 a-c 43.79 a 9.17 c 32.13 a-c 25.30 be 32.0
r.n 1979 7.92 cd 25.08 a 9.79 be 11.17 be 4.42 do 7.63 de 2.00 e 3.92 de 3.63 de 2.13 e 13.04 b 8.3
LR 2079 3.46 ab 3.25 ab 3.33 ab 4.25 a 4.30 a 1.29 c 2.17 be 2.00 be 1.67 he 1.17 c 2.13 be 1.58 be 2.6
LR 2179 36.71 a 39.00 a 42.21 a 24.86 b 9.21 cd 18.04 b-d 19.92 be 11.54 cd 0.8B cd 10.12 b-d 5.33 d 20.5
LR 2279 24.79 3-C 32.71 ab 44.04 a 29.42 ab 30.50 ab 25.54 a-c 20.33 be 25.54 a-c 20.92 he 8.79 c 15.42 be 25.3
LR 2379 2.54 b 2.71 b 1.92 b 2.13 b 3.46 b 5.50 a 2.25 b 2.03 b 2.58 b 1.29 b 3.42 b 2.8
LR 2479 3.61 a 2.33 be 2;50 b 2.17 be 2.42 b 1.96 be 2.17 be 2.25 be 1.92 be 1.42 c 1.04 c 1.88 be 2.1
LR 2579 24.63 a 26.54 a 13.54 be 15.54 b 24.50 a 25.00 a 30.13 a 22.79 a 14.96 be 14.54 be 8.04 c 20.0
LR 2679 12.08 be 8.04 d 11.50 b-d 11.30 b-d 27.67 a 8.04 d 13.67 b 7.13 d 8.00 d 11.21 b-d 7.96 d 8.04 cd 11.3
LR 2779 2.67 be 7.46 a 2.08 c 2.63 be 6.79 a 1.75 be 1.04 c 2.04 be 3.25 b 1.92 be 3.54 b 0.67 c 3.0
LR 1679 11.71 cd 4.58 e 17.25 ab 7.00 de 21.29 a 5.42 e 8.13 c-e 8.04 c-e 12.GB be 7.67 c-e 5.88 e 10.0
Mean 11.44 17.96 19.97 17,02 16.34 14.10 12.83 16.25 15.57 10.30 10.91 10.02
1/ Counted lesion number in a leaf area of .about 20 sg cm/leaf.
* Hcans with a row for a particular lnolate followed by the same letter do not differ significantly at the 5% lpvel according to Duncan's 
multiple range test.
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susceptibility among the various test varieties for lesion 
number. The test varieties were classified into three groups 
according to their susceptibility to C. miyabeanus for lesion 
number.
Group 1. These test varieties showed a resistant reaction 
and they include Dawn, Taichung Native #1 and Tetep.
Group 2. These test varieties could be considered as 
showing intermediate reaction for lesion number and includes, 
Starbonnet, Belle Patna, Peta, 77DN431 and Saturn.
Group 3. These test varieties could be considered as 
having a susceptible to highly susceptible reaction for lesion 
number and includes Dular, ZADT, Neva 76 and TX-B75. Although there 
were some instances when the variety switched positions in 
their reaction to the various isolates, the overall trend was 
that the test varieties behaved in the same manner when ino­
culated with the 2 3 isolates.
Different degrees of virulence was noticeable among the 
isolates. Isolates LR 979, LR 1379, LR 1 0 7 9 ,LR 2179, LR 1479, LR 
187 9, LR 2279 and LR 2579 were virulent to most varieties for lesion 
number and showed high virulence. Isolates, LR 179, LR 479,
LR 579, LR 1179, LR 1779, LR 1579, LR 2679 and LR 1679 showed 
moderate virulence. Isolates LR 379, LR 879, LR 1979, LR 
2079, LR 2379, LR 2479 and LR 2779 showed low virulence.
Table 8 shows the average rating for lesion number of 
the 12 test varieties inoculated with 29 isolates of C, miya 
beanus. The mean rating for lesion number of the test varie­
ties for a particular isolate was subjected to Duncan's 
multiple range test as shown on Table 8 . The rating
Table A. Average rating for lesion number o n  12 test varieties Inoculated ulth 29 Isolates of Cochilobolua Miyabeanus .
Averagei rating for lesion nuaberl/
Belle Taichung
Isolate TX-B7S Dular Nova 76 ZADT Saturn Patna Starbonnet 77DN431 Peta Tetep Hatlva 11 Dawn Hean
LR 179 3.33 be* 5.92 a 1.63 de 3.92 be 4.04 b 6.04 a 3.29 be 6.21 a 2.67 cd 1.67 de 1.13 • 3.63
LR 279 6.71 a 5.62 ab 4.13 b-d 5.42 ab 5.21 ab 4.96 be 5.71 ab 2.96 d 3.63 cd 4.79 tc 4.96 bo 4.93
LR 179 1.21 cd 2.25 ab 1.92 a-d 2.00 a-d 1.33 b-d 2.17 a-c 2.25 ab 2.42 u 2.17 a-c 1.04 d 1.92 a-d 1 .80
LR 479 5.00 a 5.21 a 4.71 ab 3.50 bo 2.00 cd 3.17 a 2.42 cd 5.43 a 4.79 d 2.50 cd 1.54 d 3.71
LR 579 4.38 b 6.25 a 3.03 b 4.30 b 4.00 b 4.00 b 4.33 b 6.42 a 2.50 c 3.02 b 4.71 b 2.67 c 4.42
LR 679 1.67 d 5.92 b 2.17 c 'MS a 5.50 be 5.50 be 4.83 be 1.79d 4.30 c 4.79 bo 0.96 d 4.12
LR 779 S. so a 5.17 a-c 4.79 a-d S.3B ab 3.96 c-e 3.30 d-f 3.71 c-e 1.96 f 4.04 b-e 3.75 d-f 2.75 of 4.03
LR 079 4.96 bo 6.25 a 5.46 ab 3.04 de 2.67 d-f 2.29 cf 2.79 d-f 2.50 ef 2.46 ef 3.21 da 1.67 f 3.03 cd 3.42
LR 979 6.00 f 7.30 a-o 7.54 ab 7.63 a 6.75 de 7.00 b-d 6.21 f 7.0B b-d 6.92 c-e 6.00 c-o 6.92 c-e 6.50 ef 6.93
LR 1079 4.50 d 5.92 •**© 7.00 a 6.50 ab 6.25 e-c 6.00 a-c 5.75 be 5.33 cd 4.56 d 6.11 a-c 4.0B d 6.17 a-c 5.77
LR 1179 5.78 a 5.54 • 5.63 a 4.13 be 4.03 ab 4.03 ab 5.92 a 4.38 ab 5.50 a 5.25 ab 3.63 c 4.29 be 4.97
LR 1279 3.00 b 2.00 c-e 4.75 a 2.29 h-e 2.13 c-e 2.79 be 2.00 de 2.42 b-d 1.71 de 1.30 e 1.31 e 2.16
LR 1379 5.79 b-d 6.29 b-d 5.13 d 6.29 b-d 6.70 a-e 5.61 cd 7.79 a 6.24 b-d 5.33 d 6.96 ab 6.04 b-d 6.25
LH 1479 5.96 c 6.92 ab 6.00 c 6.25 be 6.21 be 3.33 d 7.50 a 7.50 a 3.92 e 6.46 be 5.25 d 5.95
LR 1579 1.00 cd 6.50 a 5.21 b 6.13 ab 4.92 b 5.04 b 3.67 c ’ 3.29 cd ■ 6.71 a 2.17 d 3.42 cd 2.21 d 4.36
LR 1779 6.29 a 5.00 ab 6.00 a 6.25 a 6.3B a 4.46 d 5.33 be 6.17 a 4.13 d 2.00 f 3,17 e 5.17 c 5.11
LR 1B79 6.96 a-c 7.21 ab 6.00 e-c 7.46 a 6.IB be 6.25 be 6.33 a-c 7.29 ab 3.83 c 6.46 a-c 6.38 be 6.49
LH 1979 3.3S cd 6.42 a 4.04 bo 4.46 be 2.04 de 2.13 de 1.29 e 1.96 de 1.00 de 1.29 e 4.96 b 3.07
LR 2079 2.00 ab 1.67 a-c 1.79 a-d 2.21 a 2.21 a 1.00 d 1.33 b-d 1.29 b-d 1.08 cd 1.00 d 1.29 b-d 1.00 d 1.49
LR 2179 7.04 a 5.80 ab 7.00 a 6.17 ab 3.63 de 5.58 be 5.30 ab 4,30 cd 3.67 do 4.92 be 2.54 e 5.11
LR 2279 6.42 a 7.00 a 7.25 a 6.42 a 6.50 a 6.21 a 5.8B ab 6.54 a 5.67 ab 3.SO c 4.30 be 5.90
LR 2312 3.21 ab 3.33 ab 2.13 bo 2.17 be 4.50 a 4.25 a 3.03 a 3.38 ab 0.BB c 1.00 c 3.29 ab 2.92
LR 2179 1.50 bo 1.54 be 1.17 be 1.29 be 1.03 ab 2.21 a 1.30 be 1.67 a-c 1.4G be 0.79 c 1.79 ab 1.51
LR 2479 1.09 a 1.29 bo 1.42 b 1.29 be 1.30 b 1.25 b-d 1.33 be 1.30 b 1.25 b-d 0.00 cd 0.83 d 1.13 b-d 1.27
LR 2579 6.46 a 6.54 a 5.04 b 5.33 b 6.50 a 6.46 a 6.67 a 6.21 a 5.17 b 4.96 b 3.46 c 5.70
LR 2679 4.75 b 3.54 c 4.50 b 4.50 b 6.5B a 3.30 c 5.00 b 3.17 c 3.42 c 4.50 b 4.61 c 1.3B c 4.2B
LR 2779 1.50 be 3.25 a 1.25 b-d 1.46 be 3.04 a 0.96 c-e 0.50 do 1.25 b-d 1.71 be 1.08 c-e 2.50 b 0.45 e 1.57
LR 2072a 7.54 a 6.75 ab 6.17 ab 5.67 a-c 6.33 ab 5.67 a-c 6.58 ab 4.75 be 4.00 be 3.58 c 4.38 be 5.66
LR 1679 4.92 ab 2.21 o 5.46 a 3.67 c 6.00 a 2.58 da 3.63 be 3.46 cd 5.17 a 3.29 c-e 2.79 c-e 3.93
Hean 4.11 4.00 4.B9 4.41 4.60 4.23 4.15 4.23 4.02 3.53 3.47 3.33
1/ Based on 0-9 rating for lesion mwUier'
* Huans within a row for a particular isolate followed by the sane letter do not differ significantly nt the St level according to Duncan's
multiple range test.
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for lesion number compared favorably with the results shown 
in Table 7 for the 23 isolates involved. For LR 27 9 ,
Dular, Nova 76, Saturn, Belle Patna and 77DN431 were not 
significantly different in rating for lesion number although 
they were different in rating for lesion number from those of 
Tetep and Peta. For LR 679, Saturn was significantly higher 
than other test varieties in mean rating for lesion number.
Dawn had the least rating for lesion number and was not signi­
ficantly different from Dular. With L R 779 the varieties Dular, 
Nova 76, ZADT and Saturn were not significantly different 
in rating for lesion number. For LR 1279, 'ZADT was 
significantly higher in rating for lesion number than the re­
maining test varieties. With LR 2312, Dular, Nova 76, Belle 
Patna, Starbonnet , 77DN4 31, Peta and Dawn were not signifi­
cantly different in rating for lesion number. With LR 2072a 
Dular had the highest rating for lesion number whereas Taichung 
Native #1 had the least rating for lesion number.
The isolate LR 2072a was grouped as having high 
virulence. The isolates LR 179, LR 679 and LR 779 were 
grouped as having moderate virulence and isolate LR 1279 and 
LR 2312 were grouped as having weak or low virulence. On 
the average LR 979 produced the highest rating for lesion num­
ber, whereas, LR 2079 produced the least rating for lesion 
number. On the average, Nova 7 6 had the highest mean rating 
for lesion number which tended towards a susceptible reaction 
whereas Dawn had the least mean rating for lesion number.
Table 9 shows the average disease rating of 12 test var­
ieties inoculated with 29 isolates of C. miyabeanus in the 
greenhouse. The mean disease rating of the varieties for a 
particular isolate was subjected to Duncan's multiple range 
test. In general TX - B75 was significantly higher in disease 
rating than the remaining varieties for all isolates except 
for LR 1579 where there were no significant differences in 
disease rating among TX-B75, Dular,Nova 76, Peta, and ZADT. The 
results in Table 9 suggest differences in susceptibility among 
the test varieties for disease rating. The test varieties 
were classified into three groups according to susceptibility 
to isolates of C. miyabeanus.
Group 1. These test varieties could be considered as 
showing a resistant reaction based on the disease rating and
they include Tetep, Taichung Native #1 and Dawn.
Group 2. Varieties considered as moderately resistant 
based on the disease rating include ZADT, Saturn, Belle Patna, 
Starbonnet, 77DN431 and Peta.
Group 3. Varieties showing a susceptible to highly sus­
ceptible disease reaction include Dular, Nova 7 6 and TX-B7 5.
There were different degrees of virulence among the 
isolates. Isolates LR 979, LR 1379, LR 1879, LR 1479, LR 2179, 
LR 2579, LR 1079, LR 2279, LR 2072a and LR 279 were virulent 
on most varieties. Isolates LR 1779, LR 1579, LR 1179, LR
779, LR 679, LR 579, LR 179, LR 479, LR 1679 and LR 2679 have
moderate virulence. Isolates LR 1979, LR 879, LR 2312, LR 
1279, LR 379, LR 2379, LR 2079, LR 2779 and LR 2479 showed 
low virulence.
Table 9. Average disease rating for 12 test varieties inoculated with 29 isolates of Cnchliobolus miyabeanus-
Average disease rating!/
Isolate TX-B7 5 Dular Nov* 76 ZADT Saturn
Pello
Tatna Starbonnet 770N431 Peta Tetep
Taichung 
Native 11 Dawn Mean
LA 179 8.13 a* 3.29 c 4.54 b 1.5B ef 2.08 cd 2.92 cd 4.63 b 2.54 cd 4.58 b 2.29 de 1.63 ef 1.08 f 3.34
LA 279 7.92 a 6.21 b 4.83 c 3.88 cd 4.42 cd 3.58 de 4.04 cd 4.04 cd 2.54 e 2.71 e 3.46 de 3.46 de 4.26
LR 379 B. 17 a 2.21 b 2.17 b 1.96 be 1.79 be 1.33 cd 1.63 be 1.50 be 1.71 be 1.42 cd 0.79 d 1.29 d 2.16
LR 479 0.21 a 4.29 b 4.00 b 3.88 b 2.75 c 1.96 d 2.38 d 1.96 d 3.21 c 2.96 d 1.83 d 1.63 d 3.26
LR 579 6.71 a 4.67 be 2.92 ef 3.29 d-f 3.71 de 3.R8 cd 3.29 d-f 4.on b 1.67 h 2.54 fg 3.13 d-f 1.00 gh 3.54
LR 679 7.29 a 1.79 e 5.13 be 2.04 e 5.71 b 4.25 cd 4.17 cd 3 .50 d 1 .67 e 3.13 d 3.30 d 0.96 e 3.59
LR 779 8.21 a 5.30 b 4.42 b 4.38 b 4.50 b 3.08 c 2.79 c 3.00 c 1.96 c 2.03 c 2,42 c 2.21 c 3.77
LR 079 7.04 a 5.21 b 4.00 c 2.46 a 2.54 d 1.75 de 2.00 de 2.00 de 2.25 de 2.30 de 1.50 e 2.5R d 2.97
LR 979 8.42 a 6.08 be 5.96 be 6.42 h 4.75 f 5.33 de 4.54 f 5.04 ef 4.54 f 5.03 cd 4.96 ef 3.63 g 5.45
LR 1079 8.04 a 5.00 be 5.25 b 4.50 be 4.67 be 4.75 be 4.42 be 3.50 de 2.58 f 4.17 cd 3.29 ef 3.17 ef 4.44
LR 1179 7.59 a 4.54 b 4.75 b 3.00 ef 3.54 c-e 3.13 ef 4.17 be 3.00 d-f 3.67 b-d 3.08 ef 2.54 f 2.75 ef 3.01
LR 1279 7.38 a 3.33 b 2.08 cd 3.79 b 1.92 c-e 1.79 c-f 2.33 c 1.75 d-f 1.96 cd 1.50 d-f 1.29 f 1.33 ef 2.53
LR 1379 8.96 a 5.63 b 5.42 b 4.00 de 4.on de 5.46 b 3.54 de 5.71 b 4.47 cd 3.33 c 5.00 he 4.00 dc 4.97
LR 1479 9.00 a 4.25 c 5.50 b 5.04 b 4.38 c 4.38 c 3.46 d 5.50 h 5.50 b 2.79 e 4.21 c 3.03 cd 4.03
LR 1579 5.B3 a 5.54 nb 4.71 he 5.17 b 3.67 d 4.13 cd 3.25 d 2.30 e 5.54 ab 1.67 e 2.25 e 1.71 e 3.02
LR 1779 7.29 a 4.25 be 4.17 cd 4.79 b 4.46 cd 3.46 d 3.58 e 4.33 e 3.04 e 1.67 g 2.33 f 3.30 ef 3.B9
LR 1879 8.54 a 5.67 b 5.21 be 5.00 b-d 5.46 b 4.42 d 4.71 cd 4.67 cd 4.67 cd 2.67 d 3.75 d 4.08 d 4.90
LR 1979 7.42 a 4.46 b 5.21 b 3.33 c 2.92 c 1.5B d 2.00 d 1.33 d 1.67 d 1.50 d 1.29 d 3.17 c 2,99
LR 2079 6.42 a 2.04 b 1.71 be 2.16 b 1.71 be 1.00 d 1.33 cd 1.29 cd 1.04 cd 1.00 d 1.54 b-d 1.21 cd 1.87
LR 2179 8.79 a 7.33 b 5.21 cd 5.67 c 4.75 de 3.21 9 4.42 de 3.42 ef 4.25 fg 2.79 gh 3.25 g 2.25 h 4.61
LR 2279 8.63 a 4.92 b 4.71 be 4.92 b 4.25 b-d 4.25 b-d 3.79 c-e 3.79 c-e 4.25 b-d 3.30 d-f 2.46 f 2.83 ef 4.34
LR 2312 8.58 a 2.92 be 3.17 be 2.00 d 1.96 d 3.54 b 3.25 b 2.96 be 2.67 h-d 0.75 e 0.75 e 2.29 cd 2.90
LR 2379 8.25 a 1.54 b-e 1.42 c-e 1.17 de 1.17 de 1.03 b-d 2.33 b 1.54 b-e 2.25 be 1.75 b-d 0.75 e 1.67 b-d 2.13
LR 2479 3.79 a 1.42 b 1.46 b 1.29 b 1.0B b 1.25 b 1.33 b 1.42 b 1.29 b 0.80 b 0.80 b 1.13 b 1.43
LR 2579 8.88- a 5.63 b 5.29 b 3.63 ef 3.80 de 5.04 be 4.42 cd 4.50 c 3.75 ef 3.46 ef 3.13 f 2.04 9 4.47
LR 2679 6.42 a 3.00 c 3.13 c 3.13 c 4.08 b 2.33 de 3.21 c 2.13 e 7.30 de 2.79 cd 1.96 e 2.04 e 3.05
LR 2779 4.00 a 2.63 b 1.21 c 1.46 c 2.13 b 0.92 cd 0.3B a 1.21 c 1.50 c 0.83 cd 1.38 c 0.45 d 1.50
LR 2072a 8.79 a 5.67 b 4.33 cd 4.46 be 3.96 Cd 4.50 be 3.67 c-e 3.92 cd 3.29 c-e 3.17 de 2.42 e 3.04 de 4.21
LR 1679 8.54 a 4.42 b 1.96 e 3.17 cd 2.04 e 3.25 c 1.88 e 2.92 cd 2.42 de 3.25 c 2.04 a 1.88 e 3.14
Hean 7.62 4.25 3.93 3.50 3.42 3.18 3.13 2.B5 2.94 2.50 2.40 2.30
1/ Based on 0-9 for disease rating.
* Means within a row for a particular isolate followed by the same letter do not differ significantly at the 5% level according to Duncan's
multiple range test.
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The results obtained from inoculating 12 test varieties 
with 29 isolates of Cochliobolus miyabeanus as expressed by 
lesion size, lesion number and disease rating indicated the 
absence of physiologic races of the fungus. This was in agree­
ment with the results reported by Padmanabhan (1953). However, 
the results indicated differences in virulence ranging from 
extremely virulent through moderate virulent to weakly viru­
lent for these isolates. This.was partially in agreement with 
the results reported by Tbchinai and Sakamoto (1937) and Nawaz and 
Kausar (1962). Itchinai and Sakamoto concluded that varietal differ­
ences in pathogenicity may be due partly to the different 
spore producing capacity of the biologic races but also 
because of the physiologic specialization occurring among 
the strains of C. miyabeanus. Nawaz and Kausar differenti­
ated 14 isolates by grouping them into five pathogenic races 
on the basis of resistance or susceptibility to four rice 
varieties.
Table 10 shows average maximum and minimum temperatures 
in the humidity chamber during each test and average disease 
ratings of the test varieties for the 29 isolates used.
The maximum and minimum temperatures represent the 
average recorded over a period of four days from the date 
indicated. No record was available when the f o l ­
lowing isolates LR 2072a, LR 679 and LR 2179 were used.
During May to September 1978, the average maximum temperature 
ranged from 36.5 to 42.3 C,whereas, minimum temperature ranged 
from 25.5 to 27.5 C. In October to December 1978, the average
Table 10. Average maximum and minimum temperature in the humidity chamber during inoculations 
and average disease ratings of the test varieties for the 29 isolates used.
_ . - ; Y7 
Date of Max. temp. Min. temp.  Disease Ratings—______
Isolate inoculation C C MHOS MHON SHOS SHON SHO
LR 2312 5 _ 16 — 78 36.5 25.5 2.25 2.92 2.90
LR 2072a 6 - 17 - 78 2.57 5.66 4.21
LR 1279 7 — 14 - 78 40.8 26.0 1.98 2.36 2.53
LR 679 8 - 1 2 - 78 2.34 4.12 3.59
LR 779 8 - 16 - 78 42.3 26.0 2.89 4.03 3.77
LR 279 8 - 2 2 — 78 40.0 25.3 3.17 4.93 4.26
LR 2079 9 — 2 - 78 0.84 2 . 6 1.85 1.49 1.87
LR 2179 9 - 9 - 78 37.3 27.5 2.77 20.5 3.31 5.11 4.61
LR 2279 1 0 - 3 78 34.5 20.3 1.03 25.3 2.25 5.98 4.34
LR 479 1 0 — 8 - 78 35.0 20.3 0.98 1 0 . 0 2.32 3.71 3.26
LR 179 1 0 — 24 — 78 33.0 19.8 0.90 1 0 . 1 2.31 3.63 3.34
LR 379 1 0 - 28 - 78 32.5 19.0 0.75 3.4 1.96 1 . 8 8 2.16
LR 2379 11 - 17 - 78 33.0 19.0 0.95 2 . 8 1.99 1.51 2.13
LR 2479 1 1 - 2 1 - 78 34.3 20.5 0.35 2 . 1 1.41 1.27 1.43
LR 1679 1 1 - 26 - 78 24,3 2 0 . 8 ■1.76 1 0 . 0 2.13 3.93 3.14
LR 879 1 2 - 9 - 78 27.0 19.5 1.44 9.3 2.53 3.42 2.97
LR 2579 1 2 - 13 - 78 29.0 2 0 . 8 2.58 2 0 . 0 3.01 5.70 4.47
LR 979 1 2 - 17 - 78 30.7 23.3 2.35 36.1 3.16 6.93 5.45
LR 579 1 2 - 23 - 78 33.8 21.5 1.34 12.9 2.69 4.42 3.54
LR 1079 1 2 - 27 - 78 32.3 21.5 2.19 2 1 . 0 2.93 5.77 4.44
LR 2679 1 2 - 31 - 78 28.8 20.3 0.95 11.3 2 . 2 1 4.28 3.05
LR 1179 1 - 3 - 79 29.0 2 0 . 8 1.65 14.3 2.79 4.97 3.81
LR 1779 1 - 9 - 79 28.8 21.3 1.47 15.9 3.01 5.11 3.89
LR 1479 1 — 13 - 79 30.0 22.0 3.16 25.0 3.39 5.95 4.83
LR 1879 2 - 31 - 79 24.3 21.5 1 . 8 6 32.0 2.97 6.49 4.90
LR 1979 3 — 4 - 79 39.3 2 2 . 0 0.96 8.3 2.46 3.07 2.99
LR 1579 3 - 28 - 79 35.0 21.5 1.51 13.6 3.10 4.36 3.82
o>
o
( continued)
Date Max. temp. Min. temp. Disease ratings—^
Isolate inoculation C C MHOS MHON SHOS SHON SHO
LR 1379 4 - 2 - 79 34.3 2 0 . 0 2.48 26.5 3.30 6.25 4.97
LR 2779 4 - 5 - 79 36.3 2 1 . 8 0.50 3.0 1.39 1.57 1.50
1/ MHOS - Lesion size measured in mm.
MHON - Counted lesion number in a leaf area of about 20 sq cm/leaf. 
SHOS - Based on 0-9 rating for lesion size.
SHON = Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
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maximum temperature ranged from 24.3 to 35.0 C,whereas,mini­
mum temperature ranged from 19.0 to 23.3 C. During January 
to April 1979, the average maximum temperature ranged from 
24.3 to 39.3 C»whereas,the minimum temperature ranged from 
20.0 to 22.0 C.
Table 11 shows the correlation coefficients for maximum 
and minimum temperature and disease reaction to C. miyabeanus 
during inoculation in the greenhouse. A highly significant 
correlation was obtained between maximum and minimum tempera­
ture (r=0.592). Maximum temperature was not significantly 
correlated with lesion size, lesion number, rating for lesion 
size, rating for lesion number and disease rating. Minimum 
temperature was significantly correlated with lesion size 
(r-0.510). Minimum temperature was not significantly corre­
lated with lesion number, rating for lesion size, lesion num­
ber and disease rating. Highly significant correlations were 
obtained between lesion size and lesion number (r=0.757), 
rating for lesion size Cr=0.877), rating for lesion number 
(r=0.781) and disease rating (r= 0.841). Highly significant 
correlations were obtained between lesion number and rating 
for lesion size (r=0.786), rating for lesion number (r=0.952) 
and disease rating (r=0.951). Highly significant r values 
of 0.833 and 0.904 were obtained between rating for lesion size 
and rating for lesion number and disease rating, respectively.
A significant r value of 0.974 was obtained between rating for 
lesion number and disease rating. The significant correlation 
between minimum temperature and disease reaction as expressed
in lesion size suggests the need for greater temperature 
control in the humidity chamber during inoculations.
Table 11. Correlation coefficients for maximum and minimum humidity chamber temperature and 
measurement and rating of Cochliobolus miyabeanus symptom on rice.
Minimum Disease ratings 1 /
temperature MHOS MHON SHOS SHON SHO
Maximum temperature 0.592**
n=26
-0.263
n= 2 2
-0.261
n= 2 2
-0.096
n=26
-0.330
n=26
-0.207
n=26
Minimum temperature 0.510**
n= 2 2
0.404
n= 2 2
0.292
n=26
0.105
n=26
0 . 2 2 2
n=26
MHOS 0.757**
n=23
0.877**
n=23
0.781**
n-23
0.841**
n=23
MHON 0.786**
n=23
0.952**
n=23
0.951**
n=23
SHOS 0.833**
n=29
0.904**
n=29
SHON 0.974**
n=29
1/ MHOS - Lesion size measured in mm.
“ MHON = Counted lesion number in a leaf area of about 20 sq cm/leaf.
SHOS = Based on 0-9 rating for lesion size.
SHON — Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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Comparative study of six Isolates of Cochiiobolus miyabeanus
Six isolates, LR 2072a, LR 979, LR 579, LR 1379, LR 2779 
and LR 1979 of C. miyabeanus, were selected out of 29 initial 
isolates to detect whether there were distinct and consistent 
differences in their virulence on four varieties Nova 76, Dular, 
Saturn and Taichung Native #1.
Disease reactions as expressed by lesion size, rating for 
lesion size, lesion number, rating for lesion number and disease 
rating of the four test varieties inoculated with the six 
isolates of C. miyabeanus are shown in Appendix 1. Table 12
shows the average lesion size produced by four varieties inocu—' 
lated with six isolates of C. miyabeanus. The analysis of 
variance for lesion size of four varieties inoculated with six 
isolates of C. miyabeanus presented in Table 13 showed highly 
significant differences among the isolates and among varieties 
There was a non-significant variety x isolate interaction.
The means for isolates and varieties were subjected to Duncan's 
multiple range test as shown in Table 12. The lesion 
size caused by LR 2072a was singificantly higher than 
the lesion size caused by the remaining isolates. The 
lesion size caused by LR 579, LR 979, LR 1379, LR 1979 and 
LR 2779 were not significantly different. LR 2072a could thus 
be considered as the most virulent isolate in this test.
LR 1979 was the least virulent as expressed by lesion size 
on the four varieties. The other isolates were intermediate 
between these two limits. An overall lesion size of 3.36 
mm for Dular was significantly higher than the lesion size
Table 12. Average lesion size on four varieties of rice inoculated on the same day with six
isolates of Cochliobolus miyabeanus .
Variety
Averaqe lesion size1/
MeanLR 579 LR 979 LR 1379 LR 1979 LR 2072a LR 2779
Dular 3.6-/ 3.45 3.25 2.79 4.08 3.45 3.36 a*
Nova 76 1.02 0.80 0.69 0.66 1.91 0.62 0.95 b
Saturn 0.89 0.66 0.52 0.50 2.08 0.25 0.82 b
Taichung Native #1 0.25 0.20 0.15 0.11 0.51 0.16 0.23 c
Mean 1.33 b 1.28 b 1.15 b 1.01 b 2.14 a 1.12 b
1/ Lesion size measured in mm.
2/ Mean from the data reported in Appendix 1.
* Overall means for isolates and varieties respectively followed by the same letter do
not differ significantly at the 5% level according to Duncan's multiple range test.
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Table 13. Analysis of variance for lesion size of four varieties 
of rice inoculated on the same date with six isolates 
of Cochliobolus miyabeanus.
Source of 
variation df
Sum of 
squares
Mean
square F-value
Block 3 7 .775 2.591
Isolate 5 80.656 16.131 11.38**
Error (a) 15 21.257 1.417
Variety 
Variety x
3 828.571 276.190 214.79**
1.25nSisolate 15 24.024 1.601
Error (b) 54 69.436 1.285
Total 95 1031.719
Mean = 1.34 C.V. (Isolate) = 88.8%
ns = Not significant. C.V. (Variety) = B4,5%
Significant at 0.01 probability level.
produced on other test varieties. Taichung Native #1 had the 
smallest lesion size of 0.23 mm, a resistant reaction. The 
lesion size produced on Nova 7 6 and Saturn was not sig—
ficantly different and they were intermediate between the two 
limits. Figure 5 shows brown leaf spot lesions produced on 
the leaves of three varieties, Dular, Saturn and Taichung 
Native #1 ten days after inoculation with isolate LR 2072a. 
Figures 6, 7, 8, and 9 show brown leaf spot lesions on a leaf 
of the varieties, Dular, Nova 76, Saturn and Taichung Native
#1 respectively ten days after inoculation with isolate LR 
2072a in the greenhouse. Table 14 shows the average rating 
for lesion size produced on four varieties inoculated with six 
isolates of C. miyabeanus. The analysis of variance for 
rating for lesion size of four varieties inoculated with six 
isolates of C. miyabeanus presented in Table 15 showed highly 
significant differences among the isolates and among varieties, 
and a non-significant variety x isolate interaction. Means 
for isolates and varieties were subjected to Duncan's multiple 
range test as shown in Table 14. LR 2072a gave a.highly sig­
nificant difference in rating for lesion size when compared 
to the remaining isolates. LR 57 9, LR 97 9 and LR 2779 did 
not differ significantly in rating for lesion size. LR 1379 
and LR 1979 were not significantly different. LR 1979 gave 
the lowest score as expressed by rating for lesion size on 
the test varieties. Dular which had an overall rating for 
lesion size of 5.20, was significantly higher than rating 
for lesion size produced on other test varieties. Taichung
Figure 5. Brown leaf spot lesions on the leaves of three 
varieties, the susceptible Dular, the suscep­
tible Saturn and the resistant Taichung Native 
#1 ten days after inoculation with isolate 
LR 2072a.
Figure 6 Brown leaf spot lesions on a leaf of the suscep­
tible variety Dular ten days after inoculation 
with isolate LR 2072a.
70
Figure 7. Brown leaf spot lesions on a leaf of the suscep­
tible variety Nova 76 ten days after inoculation 
with isolate LR 2072a.
Figure 8 Brown leaf spot lesions on a leaf of the suscep­
tible variety Saturn ten days after inoculation 
with isolate LR 2072a.
Figure 9 Brown leaf spot lesions on a leaf of the resistant 
variety Taichung Native #1 ten days after inocula­
tion with isolate LR 2072a.
Table 14. Average rating for lesion size of four varieties of rice inoculated on
the same date with six isolates of Cochliobolus miyabeanus.
Variety
Average rating for lesion size!/
MeanLR 579 LR 979 LR 1379 LR 1979 LR 2072a LR 2779
Dular 5.00-/ 5.45 4.54 4.70 6.08 5.45 5.20 a*
Nova 76 2.91 2.54 2.37 2.33 3.91 2.25 2.72 b
Saturn 2.75 2.29 2.00 1.95 4.08 1.37 2.40 b
Taichung Native #1 1.37 1.25 1.12 1.04 2.00 1.16 1.32 c
Mean 3.01 b 2.88 be 2.56 be 2.51 c 4.02 a 2.56 be
1/ Based on 0-9 rating for lesion size.
2/ Mean from the data reported in Appendix 1.
* Overall means for isolates and varieties respectively followed by the same letter do
not differ significantly at the 5% level according to Duncan’s multiple range test.
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Table 15. Analysis of variance of rating for lesion size of 
four varieties of rice inoculated on the same date 
with six isolates of Cochliobolus miyabeanus.
Source of 
variance df
Sum of 
squares
Mean
square F-value
Block 3 9. 291 3. 097
Isolate 5 161.708 32.341 15.20**
Error (a) 15 31.916 2.127
Variety 3 1162.875 387.625 219.28**
Variety 
x isolate 15 44.750 2.983 1.69ns
Error (b) 54 95.458 1.767
Total 95 1505.998
Mean = 2.91 C.V. (Isolate) 
C.V.(Variety)
= 50.00% 
= 45.57%
ns = Non significant
** Significant at 0. 01 probability level.
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Native #1 had the least overall mean rating for lesion size 
of 1.32, a resistant reaction. Rating for lesion size on 
Nova 76 and Saturn was not significantly different and they 
were intermediate between the two limits.
Table 16 shows the average lesion number produced by six 
isolates of C. miyabeanus on four test varieties. The analysis 
of variance for lesion number of four test varieties inoculated 
with six isolates of C. miyabeanus presented in Table 17
showed highly significant differences among the isolates and 
among varieties, and a non-significant variety x isolate in­
teraction. The means for isolate and varieties were 
subjected to Duncan's multiple range test as shown in Table 
It. LR 2072a gave the highest lesion number which was sig­
nificantly higher then the lesion number produced by the other 
isolates. LR 979 was next in ranking, however, there were no 
significant differences among LR 979, LR 579 and LR 2779.
LR 1379 and LR 1979 were not significantly different, although 
LR 1979 had the least lesion number. Dular had the highest 
lesion number, however, the mean lesion number was not 
significantly different from the lesion number on Nova 7 6 
and Saturn. Taichung Native #1 had the least mean lesion 
number of 13.08 tending towards a resistant reaction. The 
isolate LR 2072a was the most virulent on all the varieties.
LR 197 9 was the least virulent with regards to lesion number 
on all the test varieties.
Table 18 shows the average rating for lesion number pro­
duced by six isolates of C. miyabeanus on four test varieties.
Table 16. Average lesion number on four varieties of rice inoculated on the same date
with six isolates of Cochliobolus miyabeanus.
Variety
Average lesion number
MeanLR 579 LR 979 LR 1379 LR 1979 LR 2072a LR 2779
Dular 10.16^/ 20.66 4.50 6.16 66.16 15.70 20.56 a*
Saturn 10.45 14.41 6.16 4.45 66.54 5.87 17.98 bc;
Nova 76 10.04 12.29 6.29 5.16 56.08 7.58 16.24 ab
Taichung Native #1 8.08 7.75 3.87 3.45 49.95 5.37 13.08 c
Mean 9,68 be 13.78 b 5.20 c 4.81 c 59.68 a 8.63 be
1/ Counted lesion number in a leaf area of about 20 sq cm/leaf.
2/ Mean from the data reported in Appendix 1.
* Overall means for isolates and varieties respectively followed by the same letter do
not differ significantly at the 5% level according to Duncan's multiple range test.
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Table 17. Analysis of variance of lesion number of four 
varieties of rice inoculated on the same date 
with six isolates of Cochliobolus miyabeanus.
Source of 
variation df
Sum of 
squares
Mean
square F-value
Block 3 1271.020 423.673
Isolate 5 215385.083 43077.016 134.44**
Error (a) 15 4806.416 320.428
Variety 3 4258.534 1419.511 6.29**
Variety 
x isolate 15 4482.486 298.832 1.3 2nS
Error (b) 54 12194.562 225.825
Total 95 242398.101
Mean = 16.96 C.V. (Isolate) 
C.V. (Variety)
= 105.5% 
= 88.6%
ns Not significant.
** Significant at 0.01 probability level.
Table 18. Average rating for lesion number of four varieties of rice inoculated on the
same date with six isolates of Cochliobolus miyabeanus.
Variety
Average rating for lesion number!./
MeanLR 579 LR 979 LR 1379 LR 1979 LR 2072a LR 2779
Dular 4.25~/ . 5.87 2.25 2.87 8.20 5.45 4.81 a*
Nova 76 4.20 4.83 2.79 2.41 7.79 3.33 4.22 b
Saturn 4.29 4.45 2.75 2.16 8.16 2.70 4.09 b
Taichung Native #1 3.29 3.29 2.00 1.83 7.50 2.56 3 .41 c
Mean 4.01 be 4.61 b 2.44 d 2.32 d 7.91 a 3.52 c
1/ Based on 0-9 rating for lesion number.
2/ Mean from the data reported in Appendix 1.
* Overall means for isolates and varieties respectively followed by the same letter do
not differ significantly at the 5% level according to Duncan's multiple range test.
The analysis of variance for rating for lesion number presented 
in Table 19 showed highly significant differences among the 
isolates, among varieties, and a significant variety x isolate 
interaction. Significant variety x isolate interaction in­
dicates that the varieties behaved differently according to 
the isolate involved with regards to rating for lesion number. 
The means for isolates and varieties were subjected to Dun­
can's multiple range test as shown in Table 18. Rating for 
lesion number produced by LR 2072a was significantly higher 
than the remaining isolates. LR 979 was next in ranking but 
was not significantly different from the rating of lesion 
number of LR 579. LR 1379 and LR 1979 were not significantly 
different, however, LR 1979 had the least rating for lesion 
number of 4.81 that was significantly higher than other test 
varieties. Taichung Native £1 had the least mean rating for 
lesion number of 3.41. Difference in rating for lesion number 
for Nova 7 6 and Saturn was not significant.
Table 20 shows the disease rating produced by six iso­
lates of C. miyabeanus on four test varieties. The analysis 
of variance for disease rating presented in Table 21 showed 
highly significant differences among the isolates, among var­
ieties, and a significant variety x isolate interaction. Sig­
nificant variety x isolate interaction indicated that the test 
varieties behaved differently according to the isolate in­
volved with regards to disease rating. The means for 
isolates and varieties were subjected to Duncan's multiple 
range test as shown in Table 20. Disease rating for LR 2072a
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Table 19. Analysis of variance of rating for lesion number 
of four varieties of rice when inoculated on the 
same date with six isolates of Cochliobolus 
miyabeanus.
Source of 
variation df
Sum of 
squares
Mean
square F-value
Block 3 15.958 5.319
Isolate 5 2021.138 404.077 67.09**
Error (a) 15 90.375 6.025
Variety 3 143.319 47.773 15.89**
Variety 
x isolate 15 115.763 7.717 2.57**
Error (b) 54 162.333 3.006
Total 95 2548 .886
Mean = 4.138 C.V. (Isolate) = 59.31%
C.V. (Variety) = 41,90% 
** Significant at 0.01 probability level.
Table 20. Average disease rating of four varieties of rice inoculated on the same date
with six isolates of Cochliobolus miyabeanus.
Average disease ratingV
Variety LR 579 LR 979 LR 1379 LR 1979 LR 2072a LR 2779 Mean
Dular 4.58—^ 5.83 3.45 3.62 7.33 5.62 5.07 a*
Nova 76 3. 62 3.66 2.45 2.33 6.00 2.58 3.44 b
Saturn 3.45 3.29 2.16 1.83 6.54 2.04 3.22 b
Taichung Native #1 2.16 2.25 1.41 1.58 5.20 1.75 2.39 c
Mean 3.45 be 3.76 b 2.37 d 2.34 d 6.27 a 3.00 cd
1/ Based on 0-9 for disease rating.
2/ Mean from data reported in Appendix 1.
* Overall means for isolates and varieties respectively followed by the same letter do
not differ significantly at the 5% level according to Duncan's multiple range test.
Table 21. Analysis of variance for disease rating of four
varieties of rice inoculated on the'same date
with six isolates of Cochliobolus miyabeanus.
Source
variation df
Sum of 
squares
Mean
square F-value
Block 3 9.791 3.263
Isolate 5 1016.868 203.373 45.32**
Error (a) 15 67.312 4.487
Variety 3 544.263 181.421 98.48**
Variety 
x isolate 15 87.923 5.861 3.18**
Error (b) 54 99.479 1.842
Total 95 1825.636
Mean = 3.53 C.V. (Isolate) = 59.9%
C.V. (Variety) = 38.4% 
** Significant at the 0.01 probability level.
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was significantly higher than the other isolates. Disease 
ratings for LR 979 and LR 579 were not significantly different. 
LR 1979 had the least disease rating and was not significantly 
different from rating for LR 2779 and LR 1379. Dular, which 
had an overall disease rating of 5.07, was significantly 
higher than other test varieties. Taichung Native #1 had the 
least overall mean disease rating of 2.39. Disease ratings 
for Nova 7 6 and Saturn were not significantly different.
The results obtained from inoculating four test varieties 
with six isolates of C. miyabeanus as expressed by lesion size 
and disease rating showed differences in susceptibility among 
the test varieties. Dular showed a consistent susceptible 
reaction in lesion size and disease rating. There were no 
significant differences between Nova 76 and Saturn in size 
and disease rating. They showed intermediate reaction although 
it had a lower lesion size and disease rating then Dular. 
Taichung Native #1 showed a consistent resistant reaction in 
lesion size and disease rating.
LR 207 2a was the most virulent to the test varieties and 
was significantly different from the other isolates. The 
isolates LR 1979 and LR 2779 were weakly virulent. There were 
no significant differences among the five isolates LR 579,
LR 979, LR 1379 and LR 2779.
The results of the second study indicated an absence of 
physiologic races of the fungus. There were differences in 
virulence, although it was not as prominent as in the first 
study.
There was a lot of variation in the reaction of the test 
varieties especially as expressed in lesion number. . Environ­
mental conditions in the greenhouse may have influenced reaction 
of the test varieties in subsequent inoculations. The rate 
of utilization of nitrogen by test varieties has a part to 
play. This study showed that brown spot disease is insepar­
able from deficiency symptoms reported by Chattopadhyay and 
Dickson (1960) and Tanaka and Akai (1962). More study on mon­
itoring effect of nitrogen metabolism on the rice plants with 
regards to reaction to Cochliobolus miyabeanus will aid in 
explaining some of the high variation observed. Chattopadhyay 
and Dickson (1960) reported that data on the influence of low 
and high levels of available nitrogen on disease development 
in rice is limited. They suggested that increased pathogen­
icity was associated with soluble materials in the cell sap.
Other measures to reduce variation include better control 
of temperature and humidity during the growth period of test 
varieties and during inoculation period. Simultaneous ino­
culation by the various isolates as demonstrated in the second 
study will be useful.
Morphological differences in conidia
The distribution and variation in length, width and num­
ber of septa of conidia of six isolates, LR 579, LR 979, LR 
137 9, LR 1979, LR 207 2a and LR 277 9 of C. miyabeanus produced
on rabbit food agar are shown in Tables 22 , 23, 24 , 
and 25. The analysis of variance for length of conidia pre­
sented in Table 26 showed highly significant differences in
Table 22. Distribution of conidia according to length of conidia from six isolates
of Cochliobolus miyabeanus cultured on rabbit food agar.
Length 
of conidia 
in ym
Number of conidia in each length class for the six isolates
LR 579 LR 979 LR 1379 LR 1979 LR 2072a LR 2779
60 1 5 2
65 3 6 1 6 11
70 6 5 1 5 4 8
75 8 8 1 10 5 15
80 11 10 8 10 7 8
85 17 12 10 15 9 15
90 14 10 13 9 9 13
95 21 16 22 16 8 10
100 11 7 20 12 13 7
105 4 5 10 5 5 4
106 1
110 4 5 11 5 1 1
115 4 3 2 2 3
120 4 3 9 4
125 2 5
130 7 1
135 5
140 7
145 2
150 2
Total number of 
conidia measured 100 100 100 100 100 100
Average length
of conidia 88.15 89.51 95.65 88.80 105.75 86.20
Table 23. Distribution of conidia according to width of conidia from six isolates
of Cochliobolus miyabeanus cultured on rabbit food agar.
Width
of conidia Number of conidia in each width class for the six isolates
in pm LR 579 LR 5Y9 LR 1379 LR 197$ LR 2072a LR 2779
10 1 1
11 2 2
11.5 1 1 2 5
12 1 5 2 3 3
12.5 2 2 4 3 2
13 2 1 1 1 2
13.5 3 3 4 3 3 2
14 9 11 6 7 4 4
14.5 8 8 9 7 3 4
15 12 6 11 12 5 4
15.5 5 7 12 8 4 4
16 10 10 11 16 8 6
16.5 8 5 14 10 11 6
17 9 5 8 6 7 6
17.5 7 5 7 4 9 9
18 10 6 5 6 7 17
18.5 6 5 3 2 7 6
19 4 6 4 5 5 5
19.5 3 3 1 5 1
20 3 1 3 7
20.5 1 6 4
21 2 2 1
21.5 2 1
22 2 1
22.5 2 1
23.5 1
00
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( continued)
Width 
of conidia Number of conidia in each width class for the six isolates
m  pm LR 579 LR 97 9 LR 1379 LR 1979 LR 2072a LR 2779
24
24.5
2
2
Total number of 
conidia measured 100 100 100 100 100 100
Average width 
of conidia 16.07 16.05 15.80 15.58 17.79 16.80
Table 24. Distribution of conidia by number of septa of six isolates of Cochliobolus
miyabeanus cultured on rabbit food agar.
Number 
of septa Number of conidia classified by septa count for the six isolates
of conidia LR 579 LR 979 LR 1379 LR 1979 LR 2072a LR 2779
5 8 8
6 19 19 26 19 11 22
7 27 25 30 27 17 26
8 24 21 22 25 25 20
9 19 16 14 14 17 16
10 10 11 7 7 14 7
11 1 1 11 5
12 5 2
Total number of
conidia measured 100 100 100 100 100 100
Average number of
septa of conidia 7.77 7.51 7.49 7.39 8.59 7.77
Table 25. Variation for length, width and mumber of septa of conidia from six isolates
of Cochliobolus miyabeanus cultured on rabbit food agar.
Isolates Mean Mode Range
Standard
deviation
Coefficient 
of variability
LR 579 88.15 c* 95.00 60.00-110.00 11.13 12.63
LR 979 89.51 c 95.00 60.00-125.00 16.31 18.22
Length LR 1379 95.65 b 95.00 65.00-115.00 10.14 10.60
LR 1979 88.80 c 95.00 60.00-120.00 14.10 15.88
LR 2072a 105.75 a 100.00 70.00-150.00 22.34 21.12
LR 2779 86.20 c 85.00 65.00-130.00 15.07 17.49
LR 579 16.15 c 15.00 11.50-19.50 1.85 11.54
LR 979 16.05 c . 14.00 10.00-22.00 2.58 16.10
Width LR 1379 15.80 c 16.50 12.00-19.00 1.62 10.30
LR 1979 15.80 c 16.00 10.00-20.00 2.02 13.00
LR 2072a 17.79 a 16.50 13.00-24.50 2.60 14.63
LR 2779 16.80 b 17.00 11.50-22.50 2.56 15.25
LR 579 7.77 b 7.00 6.00-11.00 1.29 16.65
LR 979 7.51 b 7.00 5.00-10.00 1.45 19.34
Number LR 1379 7.49 b 7. 00 6.00-11.00 1.26 16.91
of septa LR 1979 7.39 b 7.00 5.00-10.00 1.34 18.23
LR 2072a 8.59 a 8 .00 6.00-12.00 1.67 19.51
LR 2779 7.77 b 7.00 5.00-12.00 1.58 20.35
* Means for length, width and number of septa of conidia respectively followed by the 
same letter do not differ significantly at the 5% level according to Duncan’s 
multiple range test.
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Table 26. Analysis of variance for length of conidia of six 
isolates of Cochliobolus miyabeanus cultured on 
rabbit food agar.
Source of 
variation df
Sum of 
squares
Mean
square F-Value
Isolate 5 26658.033 5331.606 22.55**
Error 594 140453.240 236.453
Total 599 167111.273
Mean = 92.34 C.V. = 16.65% Standard Deviation = 15.377
** Significant at the 0.01 probability level.
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length of conidia among the six isolates. When the mean 
lengths were subjected to Duncan*s multiple range test,
the mean length of LR 207 2a was significantly high­
er than the means of the other isolates. The mean length 
of LR 1379 was significantly higher than the mean of LR 579,
LR 979, LR 1979 and LR 2779. The means of LR 579, LR 979,
LR 1979 and LR 2779 were not significantly different.
The analysis of variance for width of conidia presented 
in Table 27 showed highly significant differences in width 
of conidia among the six isolates. Subjecting the mean width 
to Duncan's multiple range test showed that the mean width of 
LR 2072a was significantly higher than the means of the re­
maining isolates. This was followed by LR 277 9 which was sig­
nificantly higher than the remaining isolates. The mean 
widths of LR 57 9, LR 979, LR 1379 and LR 197 9 were not signi­
ficantly different. Although the width of conidia differed, 
the differences in measurement of isolates were not as great 
as the differences in length measurements.
The analysis of variance for number of septa presented 
in Table 28 showed highly significant differences in number 
of septa among the six isolates. Duncan's multiple range test 
showed that the mean number of septa of LR 2072a was signific­
antly higher than in other isolates. The number of septa per 
conidium was more constant than the width of conidia. The 
average conidia size ranged from 60 x 10 ym to 150 x 24.5 ym 
and number of septa per condium ranged from 5 to 12.
There were differences in length, width and number of septa 
per condium among the six isolates. LR 2072a differed
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Table 27. Analysis of variance for width of conidia of six 
isolates of Cochliobolus miyabeanus cultured on 
rabbit food agar.
Source
variation df
Sum of 
squares
Mean
square F-Value
Isolate 5 335.058 67.011 13.729**
Error 594 2993.740 5.039
Total 599 3328.798
Mean = 16.3 5 C.V. = 13.7 2% Standard Deviation = 2.24 4
** Significant at the 0.01 probability level.
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Table 28. Analysis of variance for number of septa of conidia 
of Cochliobolus miyabeanus cultured on rabbit food 
agar.
Source of 
variation df
Sum of 
squares
Mean
square P-Value
Isolate 5 96.113 19.222 9.21**
Error 594 1239.380 2.086
Total 599 1335.493
Mean = 7 . 7 5  C.V. = 18.63% Standard Deviation = 1.444
** Significant £t the 0.01 probability level.
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significantly in the various measurements among the isolates.
The results indicated that there was a wide range in length, 
width and number of septa per conidium from isolates of C. 
miyabeanus produced on artificial media. The results obtained 
agree with other investigators (Nisikado 1927, Drechsler 1934, 
Padmanabhan et^  ul 1948 and Chattopadhyay and Dasgupta 1966) 
that have shown considerable variations in length, width and 
number of septa of conidia. The lack of close agreement in 
measurements of conidia given by different authors is probably 
due to variation in the growth of the fungus on different artificial media.
Inheritance of resistance to Cochliobolus miyabeanus
The inheritance of plant reaction to C. miyabeanus was 
studied using information obtained from the F^, F ^ and back- 
cross progenies of a cross between the rice varieties Taichung 
Native #1 and Dular. Taichung Native #1 had been reported as 
being resistant and Dular as being susceptible.
The leaves of transplanted and direct seeded plants of 
parent varieties, the F^, F ^ and backcross progeny were free 
from symptoms of narrow brown leaf spot caused by Cercospora 
oryzae and leaf smut caused by Entyloma oryzae. Symptoms of 
stackburn disease caused by Trichoconis padwickii were occas- 
sionally found in some leaves. Leaf spots caused by T. padwickii 
were large, oval or circular with dark brown relatively narrow 
and distinct margins thus making symptoms of the disease easily 
distinguishable from brown leaf spot disease caused by C. 
miyabeanus.
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The distribution, means and variances for lesion size of 
transplanted plants of the parent varieties, F^, and back- 
cross progenies infected by C. miyabeanus are shown in Table 
29a. Plants of Taichung Native #1 had lesion sizes ranging 
from pinpoints to 2 . 0  mm, indicating a resistant reaction since 
smaller lesion size was considered an attribute of a resistant 
reaction. The lesion size of Taichung Native #1 had a mode 
of 0.5mm with a mean of 0.52 mm. Plants of Dular had lesion 
sizes ranging from 3.0 to 7.0 mm, indicating a susceptible 
reaction since larger lesion size was considered an attribute 
of a susceptible reaction. The lesion size of Dular had a 
mode of 6.0 mm with a mean of 5.89 mm. The difference between 
the mean lesion size of the parents was 5.37 mm. The mid­
parent average was 3.21 mm. The mode of the F^ plants rated 
for lesion size was equally distributed between 2.0 and 3.0 
mm classes with a mean of 2.02 mm. The distribution of the 
F 2  population for lesion size was continuous and ranged from 
0.5 to 6.0 mm. The lesion size of the transplanted F^ popu­
lation had a mode of 1 . 0  mm with a mean of 1.81 mm.
Table 29b shows the distribution, means and variances of 
lesion size on direct seeded plants of the parent varieties 
and F^ progeny infected by C. miyabeanus. The lesion size of 
Taichung Native #1 ranged from 0.1 to 1.0 mm and had the mode 
in class 0.5 or mostly brown specks with a mean of 0.55 mm, 
a highly resistant reaction. The lesion size of Dular ranged 
from 3.0 to 7.0 mm and had the mode in class 5.0 with a mean 
of 5.06 mm, a susceptible reaction. The mid-parent average
Table 29. Distribution, means and variances of lesion size of plants of parent varieties, F , F and bacfccross progeny
infected by Cocbliobolus miyabeanus under field conditions.
a) Transplanted plants.
Parent or 
progeny 0.1
Number of 
0.5 1.0
plants in 
2.0 3.0
each
4.0
classl/ 
5.0 6.0 7.0
Total
plants
Mean
rating Variance
Taichung Native 11 22 27 6 5 60 0.52 0.2749
Dular 1 3 12 27 15 58 5.89 0.8312
F1 3 3 8 8 22 2.02 0.8 4'4 6
F 2 86 102 45 68 36 9 1 347 1.81 1.7111
BC (F^ x Taichung Native 11) 1 18 10 11 9 6 55 1.67 1.5052
BC (F^ x Dular) 1 3 4 9 2 1 20 3.55 1.4184
b) Direct seeded plants.
Parent or Number of plants in each classi/ Total Mean
progeny 0.1 0.5 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 plants rating Variance
Taichung Native 11 9 28 13 50 0.55 0.0922
Dular 1 15 17 14 3 50 5.06 0.9146
F2 1 71 94 102 72 26 7 3 1 377 1.89 1.5144
1/ Class = actual lesion size in mm. 
0.1 represents pin points.
0.5 represents specks.
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for direct seeded plants was 2.81 mm. The distribution of the 
F 2  population for lesion size was continuous and equal to or 
greater than the extremes of both parents. The lesion size 
of the direct seeded F 2 population had a mode of 2 . 0 0  with a 
mean of 1.89 mm.
The means and variances for lesion size of the parent 
varieties and plants were similar for the transplanted and 
direct seeded plants indicating that planting method had little 
effect on the maximum lesion size observed on a plant. The 
mean of the lesion size on transplanted F^ plants 2 . 0 2  mm, when 
compared to the mid-parent average of 3.21 mm and 2.81 for 
transplanted and direct seeded plants, respectively suggest 
partial dominance for resistance or for smaller lesion size. 
However, the mode of the F^ plants for lesion size was pre­
dominantly in the 2 or 3 mm class perhaps indicating less 
dominance than suggested by the mean. The means of the F^ 
population for lesion size were 1.81 and 1.89 mm for trans­
planted and direct seeded plants which also indicates partial 
dominance for smaller lesion size or perhaps some form of 
geometric inheritance.
Castle-Wright (1921) established a formula to estimate
the number of genes controlling "blending" inheritance in which
the number of genes were computed as in the formula below
.2D
  2 128 <s 2 - Sl)
where n is the number of genes, D is the mean difference be-
2 2 tween the parents, s^ is the variance of F^, and s 2 is the
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variance of p 2 * This formula was based on several assumptions 
such as no dominance, each gene has equal effect, and also 
that both parents are homozygous. They noted the following 
features of blending inheritance including, intermediate 
between the parents, but not more variable than the more vari­
able parent, and the F 2 likewise intermediate in character but 
more variable than the F^ or either parent.
Using the Castle-Wright formula, an estimate of 4.16 pairs 
of genes was obtained using the data for the transplanted plants 
{Table 29a) which estimated four pairs of genes.for plant 
reaction for lesion size to C. miyabeanus.
The Castle-Wright formula estimated 3.79 pairs of genes 
segregating for lesion size using the data from direct seeded 
plants (Table 29b).
The number of genes segregating for lesion size were also 
estimated from the frequency of recovery of phenotypes similar 
to the recessive parent. It was assumed that F 2 plants with 
the parental phenotype would have a similar distribution to 
that of plants of the parent variety. Assuming that F 2 plants 
in class 6 were probable recessive parental phenotype, the fre­
quency of recovery would be 1 in 347 for the transplanted 
plants. Assuming that F 2 plants in classes 5 to 7 were pro­
bable recessive parental phenotype, the frequency of recovery 
would be 1 in 34 for the direct seeded plants. This suggests 
at least 3 gene pairs segregating for lesion size in the F 2 
progeny of the cross TN 1 x Dular.
Table 30a shows the distribution, means and variances 
for lesion number on transplanted plants of parent varieties, 
and their F^, and backcross progenies infected by C. miya­
beanus . The lesion number of the parent varieties overlapped 
from classes 6 to 11. The lesion number of Taichung Native 
#1 had the mode in class 6 with a mean of 6.81 lesions. The 
lesion number of Dular had the mode in class 10 with a mean 
of 10.55 lesions. Fewer lesions was assumed to be an indica­
tion of a resistant reaction and a greater number of lesions 
an indication of a susceptible reaction. The lesion number 
of the F^ plants had the mode in class 10 with a mean of 9.36 
lesions. The F^ population showed a continuous distribution 
for lesion number with transgressive segregation beyond the 
susceptible parent. The lesion numberof this F^ population 
had the mode in class 10 with a mean of 12.2 lesions. The 
mode and the mean lesion number of the F^ plants and the F 2 
population were similar to the mode and mean lesion numbers 
of Dular. This indicates that in this cross high lesion num­
ber, the susceptible reaction appeared to be dominant over 
smaller lesion number, the resistant reaction.
Table 30b shows the distribution, means and variances 
for lesion number on direct seeded plants of parent varieties 
and the F^ plants infected by C. miyabeanus. The lesion num­
ber of the parent varieties overlapped in class 10. The lesion 
number of Taichung Native #1 had the mode in class 5 with a 
mean of 4.50 lesions. The lesion number of Dular had the mode 
in class 16 with a mean of 18.88 lesions. The difference in
Table 30. Distribution, means and variances of lesion number renctibn of plants of the parent varieties,. F., F and
backcross progeny to natural infection hy Cochlloholus miyabeanus under Mrld conditions.
a) Transplanted plants.
Parent or
Number oE plants in each class!/ Tbtal Mean
progeny 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 10 19, 20 21 22 24 25 26 27 2B 29 30 35 40 plants rating Variance
Taichung Native HI 1 5 0 10 0 7 7 3 3 60 6.01 3.7115
Dular 4 4 7 5 12 8 7 1 3 3 2 1 1 59 10.55 0.2165
F1 4 4 4 5 4 1 22 9.36 4.1471
F2 2 6 9 33 37 37 25 30 29 10 7 20 23 3 1 10 11 10 2 6 11 2 1 1 3 1 1 347 12.20 39.9320
BC (F1 x
Taichung Native IU  1 2 2 S 10 11 5 4 3 1 2 3 1 4  1 55 8.74 22.3784
BC (F^  x Dular) 2 5 1 6 2 1 1 1 1 20 10.65 14.4500
b) Direct seeded plants .
Parent or Number of plants In each clnssl/ Total Mean
progeny 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 10 19 20 21 22 23 24 25 26 27 2B plants rating Variance
Taichung Native 11 0 6 10 15 5 4 1 1 50 4.50 3.0306
Dular 1 4 1 4 4 5 4 2 3 4 1 3 1 3 5 2 2 1 50 18.00 25.0057
F2
7 31 41 66 32 39 41 49 27 11 0 7 3 2 2 0 1 377 n.15 12.7919
1/ Class - actual lesion number counted on a leaf area of about 20 sg cm/leaf.
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mean reactions between the parent varieties was 11.69. The F 2 
population showed a continuous distribution and covered the 
distribution of the parent varieties. The lesion number of 
the direct seeded F 2 population had the mode in class 6 with 
a mean of 8.15 lesions. The mid-parent average for lesion 
number of direct seeded plants was 11.69. The difference be­
tween the mode and mean of the F 2 population and the mid-parent 
average suggest partial dominance for lower lesion number.
This is the opposite of the dominant susceptible reaction for 
the F^ and F 2 transplanted plants. This rather drastic change 
between the two F 2 populations show how readily lesion number 
can be changed by different environmental conditions. The 
variances for lesion number are coincidentally higher than 
similar data for lesion size which also shows the large amount 
of variation in lesion number. Over one half of the F 2 plants 
for the transplanted population had a phenotype similar to the 
susceptible Dular parent, while the direct seeded F 2 population 
had about one fifth of the plants similar to that of the sus­
ceptible parent Dular. This suggest at least one gene for 
lesion number is segregating in this cross.
Table 31a shows the distribution, means, and variances 
of disease rating of transplanted plants of parent varieties, 
F^, F 2 and backcross progenies infected by C. miyabeanus. The 
reactions of parent varieties overlapped in class 4. The re­
actions of Taichung Native #1 had a mode in class 2.0 with a 
mean of 2.23. The reaction of Dular had a mode in class 7.0 
with a mean of 6.20. The mid-parent average for disease rating 
was 4.21. The reaction of the F^ plants had a mode in class
Table 31* Distribution, means and variance of disease rating of plants of parent varieties,
F1 ' F2' an<i bac,:cross progeny infected hy Cochliobolus miyabeanus under field conditions.
a) Transplanted plants .____________________________________________________________________________________
Parent or Number of plants in each class Total Mean
progeny 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8,0 9.0 plants rating Variance
Taichung Native 11 4 40 14 2 60 2.23 0.3053
Dular 5 9 18 21 5 5B 6.20 1.1845
F1 1 7 11 3 22 3.72 0.5087
F 2 30 73 114 96 22 4 347 4.01 1.2773
BC (F^ x Taichung Native |1) 20 10 15 8 2 55 3.30 1.4767
BC (Fj x Dular) B B 4 20 4.80 0.5894
b) Direct seeded plants.
Parent or Number of plants in each class Total Mean
progeny 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 plants rating Variance
Taichung Native 11 10 34 5 1 50 1.94 0.3840
Dular 5 27 17 1 50 6.28 0.4506
F2
53 123 149 42 7 3 377 3.55 0.9704
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4.0 with a mean of 3.72. The reactions of the transplanted 
plants showed a continuous distribution. The distribution 
of the populations covered the distribution of both parent 
varieties. The disease rating of the F^ plants had a mode in 
class 4.0 with a mean of 4.01. The mean disease rating of the 
F^ plants and of the F 2 population were similar to the mid­
parent average. The population had a continuous distri­
bution where approximately equal number of plants were dis­
tributed above and below the mean of the F^ which suggests 
quantitative inheritance with no dominance.
Table 31b shows the distribution, means and variances of 
disease rating of direct seeded plants of parent varieties, 
and F 2 plants infected by C. miyabeanus. The reaction of 
Taichung Native #1 had a mode in class 2.0 with a mean of 1.94. 
The reaction of Dular had a mode in class 4.0 with a mean of 
3.55. The mid-parent average for disease rating of the direct 
seeded plants was 4.11. The reaction of the F^ plants showed 
a continuous distribution. The disease rating of the F 2 plants 
had a mode in class 4.0 with a mean of 3.55.
Using data from Table 31a for transplanted plants the 
Castle-Wright formula estimated 2.86 pairs of genes were segre­
gating for factors influencing disease rating.
Using data from Table 31b for direct seeded plants and 
the F^ data from Table 31a, Castle-Wright formula estimated 
6.16 pairs of genes segregating for factors affecting the 
disease rating.
The discrepancy in the number of genes segregating for
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factors affecting disease rating under transplanted and direct 
seeded condition may have resulted frcm the effects of environ­
mental conditions. The use of the F.^  data from transplanted 
plants for estimation of genes for factors affecting disease 
rating under direct seeded conditions may also have caused an over­
estimation of the number of genes.
The presence of continuous classes in the population 
in this cross suggested quantitative inheritance for this trait. 
The results showed that three or four pairs of genes condition 
the plant reaction to C. miyabeanus as expressed in lesion size. 
The results also showed that from one to three pairs of genes 
condition the plant reaction to C. miyabeanus as expressed in 
lesion number. A positive highly significant correlation was 
obtained between the lesion size and lesion number in trans­
planted plants of Dular (r = 0.532), and direct seeded plants 
of the F^ progeny (r = 0.103). A highly significant negative 
correlation was obtained between the lesion size and lesion 
number in direct seeded Dular (r = -0.373) and transplanted 
F^ progeny (r = -0.201). The results indicate that the same 
genes condition the plant reaction to C. miyabeanus as expressed 
in lesion size and number. The results also indicated that 
between three to six pairs of genes condition the plant reaction 
to C. miyabeanus in disease rating which includes factors 
for lesion size and lesion number. This conclusion was parti­
ally in agreement with the results obtained by Adair (1941), 
Padmanabhan (1974) and Harahap (1976). Adair (1941) reported 
that resistance was recessive and that reaction to C. miyabeanus
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was conditioned by several genetic factors in a cross between 
a moderately resistant and a susceptible parent. Padmanabhan 
(1974) concluded that resistance at the seedling and adult 
stages was conditioned by triple recessive genes. Harahap 
(197 6 ) suggested that as few as two major genes plus some minor 
modifier genes may condition the variation in disease reaction 
to C. miyabeanus. The results of the present study did not 
agree with those reported by Nagai and Hara (1930), and Bedair 
et al (1976) who reported that resistance appeared to be in­
herited as a simple monogenic character with resistance being 
completely dominant over susceptibility.
Heritability estimates were obtained for lesion size, 
lesion number, and disease rating for both transplanted and 
direct seeded plants infected by C. miyabeanus in the cross 
of Taichung Native #1 x Dular. Broad sense heritabilities 
were estimated from the F 2 variance. The average mean variance 
of both parent varieties from transplanted and direct seeded 
plants and the transplanted plants were used to estimate 
the environmental variance.
Heritability estimates for lesion size representing reac­
tion to C. miyabeanus for transplanted F 2 plants was 59%.
Broad sense heritability estimates for lesion size for direct 
seeded F 2 plants was 55%. The estimates of heritability of 
the transplanted plants and the direct seeded plants were 
similar.
Broad sense heritability estimates for lesion number re­
presenting reaction to C. miyabeanus for transplanted F^
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plants was 87%. Heritability estimates for lesion number for 
direct seeded plants was 29%. Broad sense heritability 
estimates of the transplanted plants were higher than herita­
bility estimates for direct seeded plants for their reaction 
in lesion number in this cross. Heritability estimates of 
transplanted plants for their reaction in lesion number could 
not be attributed to mainly genetic variation. There was pro­
bably over-estimation of heritability estimates. Heritability 
estimates of direct seeded plantsffor their reaction in lesion 
number was a better estimate thus indicating more variation 
for lesion number was due to environmental variation rather 
than genetic variation.
Broad sense heritability estimates for disease rating 
reaction to C. miyabeanus for transplanted and direct seeded 
F 2 plants were 46% and 48%, respectively. These results in­
dicate that variation in disease rating was about equally 
due to genetic and environmental variation.
Table 32 shows the distribution, means and variances for 
days to head of direct seeded parent varieties and the F 2 
progeny. Taichung Native #1 required 80 to 8 4 days and had 
the mode in 81 days with a mean of 82 days. Dular required 
58 to 63 days and had the mode in 60 days with a mean of 60 
days. The distribution of the F 2 population was continuous 
and covered mostly the classes of the late parent Taichung 
Native #1. The F 2 plants required 61 to 106 days to head and 
had the mode in 77 days with a mean of 79 days. Only
a few F 2 plants headed as early as Dular
Tflbl* 32. Distribution* bh'AM, and vatlflncw nf days to of direct flrrdnd plants of piirpnt Vflrlfjtlps nnd F^ proqpny.
Parent or  H.mbt.r of plants In each class Totill M „nn d„yf,
progeny 5H 59 60 61 63 63 65 66 70 73 73 74 75 76 77 70 79 00 0 ] 07 03 04 05 ol 106 plants tohrad Variance
Taichung Native 11 0 16 10 5 11 50 01.90 1.0693
Pillar 6 10 11 14 7 1 50 60.10 1.7016
F3 1 2 2 3 5 12 0 12 19 70 51 10 5! 45 5 3 67 11 1 377 79.35 17.2354
Table 33. Distribution, moans, and variances of days to hoar! of transplanted plants of parent varieties, Fj, and liartcross prrwjeny.
Parent or Number oE plants in each class
progeny 71 72 73 74 75 76 77 70 79 90 01 02 03 04 05 OG 07 00 09 90 91 92 94 95 9g 57 ■90 99 tfta 161 Ibi-
Taichung Native 11 17 3 3 2 2 9 1 3 5 l
Dular 1 1  2 7 10 S 6 10 3 3 3 1 6
e 3
1
3
1
1 6
9 6 1 2 1 5 2 7 7 11 12 2
1
11 1 39 17 5 9 91 0 12 4 3
nc (r. x Taichung 
native 11) 1 l 2 4 11 2 2 5 5 4 2 9 5 2
PC 1 ^  « Dular) 1 2 4 3 6 7 1 1
Parent or 
proncny
Humber at plants In 
103 104 105 106
each
110
class
124
Total
plants
Henn 
days to head Variance
Taichung Native 11 1 3 3 7 60 94.63 55.4564
Dular 50 79.G5 34.0G14
P. 22 77.36 12.0519
*£ 2 7 44 32 1 6 347
97.06 63.B026
BC (F. x Taichung
Native 11) 55 83.54 25.6230
BC (Fj x Dular) 20 70.75 10.0709
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and few plants headed later than the late parent, Taichung 
Native #1, The data on days to head for direct seeded plants 
of the parent varieties conform with previous heading data 
for these varieties unlike the variation in those for trans­
planted plants of the parent varieties.
Table 33 shows the distribution, means and variances 
of days to head of transplanted plants of the parent varieties, 
the F^, F 2 and backcross progeny. From seeding to heading 
Taichung Native #1 required 87 to 106 days and had the mode 
in 87 days with a mean of 95 days. Two groups of 
days to head were observed 87 to 92 days with the mode in 
87 days and from 99 to 106 days with the mode in 106 days.
Dular required 71 to 94 days and had the mode in 79 days 
with a mean of 80 days. The F^ plants required 75 to 91 days 
to head and had the mode in 7 5 days with a mean of 77 days.
The F 2 population was continuous and covered the distribution 
of almost all classes of the parents. The F^ plants required 
7 6 to 124 days to head and had the mode in 98 days with a mean 
of 97 days. The days to headof a fewFj plants were similar 
to the early heading of Dular and the days to head of 
a few plants were later than the late heading plants of Taichung 
Native #1. The high variation in the days to head of the 
parent varieties could be attributed to lateness before 
transplanting into the field and the shock due to transplanting.
The backcrossed plants of F^ x Taichung Native #1 required 
73 to 91 days to head and had the mode in 79 days with a mean 
of 83 days. However, two groups of days to head were observed,
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the early group of 73 to 82 days with the mode in 79 days and 
the late group of 85 to 91 days with the mode in 89 days. The
i
backcrossed plants of F^ x Dular required 73 to 91 days and 
had the mode in 7 9 days.
Table 34 shows the distribution, means and variances of 
plant height of transplanted plants of parent varieties, the 
F^, F^ and backcrossed progenies. The plant height of Taichung 
Native #1 covered a range from 53.0 to 78.0 cm and had the mode 
in 70 cm with a mean of 67.50 cm. Dular covered the range from
69.0 to 105.0 cm and had the mode in 98 cm with a mean of 92.72 
cm. However, three sub classes could be distinguished,69 to 
8 8 cm, 90 to 99 cm and 100 to 105 cm. The plant height of F^ 
plants covered a range from 95 to 123 cm and had the mode in 
110 and 115 cm with a mean of 111.3 6 cm or tending towards the 
plant height of the taller parent. The population was
continuous and showed transgressive segregation for tallness 
over the tall parent, Dular. The F^ plants covered a range
from 53 to 147 cm and had the mode in 98.82 cm.
In the backcross progeny of F^ x Taichung Native #1,
plant height ranged from 76 to 143 cm and had a mode in 10 0
cm with a mean of 98.8 9 cm. In the backcrossed progeny of F^ 
x Dular, plant height ranged from 77 to 133 cm and had a mode 
in 112 cm with a mean of 107.95 cm.
Plant height was not measured for all the direct 
seeded plants of the parent varieties and F^ plants. However, 
random measurement of about 1 1  plants of the parent varieties, 
Taichung Native #1, Dular and plants had means of 82.5, 124,
Table 3a. Distribution, means, and variances of plant height of transplanted plants of parant varieties, Pj* p2 flnd bockcroaa progeny.
Parent or 
progeny
Number of plants in each class (centimeters)
S3 SS 57 60 61 62 63 64 65 66 67 6B 69 70 71 72 73 74 75 76 77 70 79 80 81 82 03 84 35 86 87 BB B9 90
Taichung Native 11 1 1 1 3  3 1 4  6 B 8 10 1 5 1 4 2 1 1
Dular 1 1 1 2 2 1 1 3 2 3 1 4
r2 1 1 4 1 1 4 1 2 1 4 8 4 2 2 1 14 3 3 1 3 18 4 6 3 1 21
DC (P, * Taichung
Native 11) 2 4 ' 3 1 1 3 1 2 1 4
DC (Pj x Dular) 1 1
Number of plants in each class (centimeters!
91 92 93 94 95 96 97 9B 99 100 102 103 104 105 106 107 10B 109 110 111 112 113 114 115 116 117 118 120 123
Taichung Native 11
Dular 1 2 3 6 3 1 5 3 4 4 2 2
F, 2 1 2 4 3 4 1 1 3 1
2 7 4 6 16 6 11 3 1 19 16 1 7 19 7 6 2 2 1 22 4 1 3 15 3 6 6 14 1
BC (P x Taichung
1 Native 11) 1 1 1 3 1 1 5 2 4 1 1 2 1 1 2
BC (P1 x Dular) 1 1 2 2 2 4 2 2 1
124
Number of plants in each class (centimeters) 
125 126 12B 130 133 134 136 137 141 143 147 Total plants Mean height in cm Variance
Taichung Native 11 60 67.50 23.7863
Dular 58 92.72 74.0629
P. 22 111.36 62.3376
F2 3 5 2
1 4 1 1 1 2 347 98.82 252.01
BC (P, x Taichung
Native 11) 1 1 1 1 1 1 55 98.89 265.6915
BC (F1 x Dular) - 1 20 107.95 148.B921
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and 121 cm respectively. The direct seeded plants were more 
vigorous and the mean plant heights were higher than those of 
transplanted plants.
Correlation coefficients in transplanted plants of the 
variety Taichung Native #1 for reaction to C. miyabeanus, days 
to head and plant height are presented in Table 35. Highly 
significant correlations were obtained between lesion size 
and rating for lesion size (r = 0.972), disease rating (r = 
0.671) and days to head (r = 0.362). Lesion size was not sig­
nificantly correlated with lesion number, rating for lesion 
number and plant height. These strong positive correlations 
show that lesion size provided a good indication for plant 
reaction to C. miyabeanus. lesion size was found to be negatively 
correlated to days to head and this could be explained by assuming a 
negative relationship between lesion size and number of days 
to heading. High r values of 0.928 and 0.54 6 , which were
l
highly significant, were obtained between lesion number and 
rating for lesion number and disease rating. Negative highly 
significant r value of -0.337 was obtained between lesion num­
ber and number of days to heading, while non-significant r 
values were obtained between lesion number and lesion size 
and plant height. The significant positive correlation between 
lesion number and disease rating indicates that there was some 
relationship between lesion number and plant reaction to C. 
miyabeanus. Significant correlations were obtained between 
rating for lesion size and disease rating {r = 0.682) and num­
ber of days to head (r = -0.348). Rating for lesion size was
Table 3 5 . Correlation coefficients in transplanted plants of the variety Taichung 
Native #1 for reaction to Cochliobolus miyabeanus, days to head and 
plant height.
Disease Ratingsl/ Days to Plant
MHON SHOS SHON SHO head height
MHOS 0.011 0.972** -0 . 0 0 2 0.671** -0.362** 0.081
MHON -0.020 0.928** 0.546** -0.337** -0.014
SHOS -0.043 0.682** -0.348** 0.092
SHON 0.543** -0.269* 0.054
SHO -0.468** 0.083
Days to head -0.484**
1/ MHOS = Lesion size measured in mm. 
— MHON = Counted lesion number in a leaf area of about 2 0 sq cm/leaf.
SHOS = Based on 0-9 rating for lesion size. 
SHON = Based on 0-9 rating for lesion number. 
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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not significantly correlated with rating for lesion number 
and plant height. A highly significant r value of 0.543 was 
obtained between rating for lesion number and disease rating 
whereas a negative significant r value of -0.269 was obtained 
between rating for lesion number and number of days to heading. 
A negative highly significant r value of -0.468 was obtained 
between disease rating and number of days to heading. Disease 
rating was not significantly correlated with plant height. A 
negative highly significant r value of -0.484 was obtained 
between number of days to heading and plant height.
Table 36 shows correlation coefficients in direct seeded 
plants of the variety Taichung Native #1 for reaction to Co- 
chliobolus miyabeanus and days to head. Highly significant 
correlations were obtained between lesion size and rating for 
lesion size (r = 0.990) and disease rating (r = 0.953).
Lesion size was not significantly correlated with lesion num­
ber, rating for lesion number and number of days to heading. 
Highly significant r values of 0.904 and 0.690 were obtained 
between lesion number and rating for lesion number and disease 
rating respectively. Non-significant r values were obtained 
between lesion number and rating for lesion size and number 
of days to heading. A highly significant r value of 0.605 
was obtained between rating for lesion size and disease rating, 
while non-significant values were obtained for rating for 
lesion number and number of days to heading. A highly signi­
ficant r value of 0.734 was obtained between rating for lesion 
number and disease rating. Disease rating was not signifi­
cantly correlated with number of days to heading.
Table 36. Correlation coefficients in direct seeded plants of the variety 
Taichung Native #1 for reaction to Cochliobolus miyabeanus and 
days to head.
Disease RatingsV Days to
MHON SHOS SHON SHO head
MHOS 0.044 0.996** 0.130 0.593** -0.115
MHON 0.070 0.904** 0.690** 0.246
SHOS 0.139 0.605** -0 . 1 0 0
SHON 0.734** 0.252
SHO 0.227
1/ MHOS 
MHON 
SHOS
- Lesion size measured in mm.
= Counted lesion number in a leaf area 
= Based on 0-9 rating for lesion size.
of about 2 0 sq cm/leaf.
SHON = Based on 0-9 rating for lesion number. 
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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Table 37 shows correlation coefficients in transplanted 
plants of the variety Dular for reaction to Cochiiobolus 
miyabeanus, days to head, and plant height. Highly significant 
correlations were obtained between lesion size and lesion num­
ber (r = 0.532), rating for lesion size (r = 0.943), rating 
for lesion number (r - 0.507), disease rating (r = 0.782) and 
plant height (r = 0.313). Lesion size was not significantly 
correlated with number of days to heading. These significant 
correlations show that lesion size and number are good criteria 
for rating plant reaction to C. miyabeanus. Highly signifi­
cant correlations were obtained between lesion number and 
rating for lesion size (r = 0.580), rating for lesion number 
(r = 0.707), disease rating (r = 0.817) and plant height (r = 
0.436). High r values of 0.515, 0.825 and 0.408, which were 
highly significant were obtained between rating for lesion 
size and rating for lesion number, disease rating and plant 
height respectively. Highly significant r values of 0.693 and 
0.319 were obtained between rating for lesion number and disease 
rating and plant height. A significant r value of 0.463 was 
obtained between disease rating and plant height. Number of 
days to heading was not significantly correlated with plant 
height.
Table 38 shows correlation coefficients in direct seeded 
plants of the variety Dular for reaction to C. miyabeanus and 
days to head. Highly significant correlations were obtained 
between lesion size and rating for lesion size (r = 0.916) 
and disease rating (r = 0.640). High negative significant r
Table 37. Correlation coefficients in transplanted plants of the variety Dular for
reaction to Cochliobolus miyabeanus, days to head and plant height.
Disease Ratings!/ Days to 
head
Plant
heightMHON SHOS SHON SHO
MHOS 0.532** 0.943** 0.507** 0.782** 0.051 0.313**
MHON 0.580** 0.707** 0.817** -0.064 0.436**
SHOS 0.515** 0.825** 0.019 0.408**
SHON 0.693** -0.066 0.319**
SHO 0.052 0.463**
Days to head 0.052
1/ MHOS = Lesion size measured in mm.
MHON = Counted lesion number in a leaf area of about 20 sq cm/leaf. 
SHOS = Based on 0-9 rating for lesion size.
SHON = Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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Table 38. Correlation coefficients in direct seeded plants of the variety
Dular for reaction to Cochliobolus miyabeanus and days to head.
Disease Ratingsl/ Days to 
headMHON SHOS SHON SHO
MHOS -0.373** 0.916** -0.337** 0.640** -0.057
MHON -0.263 0.845** 0.143 -0.018
SHOS -0.210 0.702 -0.126
SHON 0.254 -0.009
SHO -0.082
1/ MHOS = Lesion size measured in mm.
MHON = Counted lesion number in a leaf area of about 20 sg cm/leaf. 
SHOS = Based on 0-9 rating for lesion size.
SHON = Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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values of -0.373 and -0.337 were obtained between lesion size 
and lesion number and rating for lesion number,respectively.
A non-significant r value of -0.057 was obtained between 
lesion size and number of days to head. A significant r value 
of 0.845 was obtained between lesion number and rating for 
lesion number. Rating for lesion size, disease rating and 
number of days to heading were not significantly correlated 
with the lesion number. A significant r value of 0.7 02 was 
obtained between rating for lesion size and disease rating. 
Rating for lesion number and number of days to heading were 
not significantly correlated with rating for lesion size.
Rating for lesion number was not significantly correlated 
with disease rating and number of days to heading. Disease 
rating was not significantly correlated to number of days to 
heading.
Table 39 shows correlation coefficients in progeny of 
Taichung Native #1 x Dular for reaction to C. miyabeanus, 
days to head and plant height. Highly significant 
correlations were obtained between lesion size and 
rating .for lesion size (r = '0. 85 9) and disease rating 
{ r =  0. 583). Lesion size was not significantly c o r ­
related with lesion number, rating for lesion number, number 
of days to heading and plant height. A significant r value of 
0.912 was obtained between lesion number and rating for lesion 
number. Lesion number was not significantly correlated with 
rating for lesion size, disease rating, number of days to head­
ing and plant height. A highly significant r value of 0.7 54
Table 39. Correlation coefficients in F. progeny of Taichung Native #1 x Dular for
reaction to Cochliobolus miyabeanus, days to head and plant height.
Disease Ratingsl/ Days to 
head
Plant
heightMHON SHOS SHON SHO
MHOS -0.233 0.859** -0.034 0.583** 0.109 0.225
MHON -0.164 0.912** 0.371 -0.161 0.340
SHOS 0.041 0.754** 0.057 0.243
SHON 0.495** -0.198 0.312
SHO -0.175 0.465*
Days to head -0.034
1/ MHOS = Lesion size measured in mm.
MHON = Counted lesion number in a leaf area of about 20 sq cm/leaf. 
SHOS = Based on 0-9 rating for lesion size.
SHON - Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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was obtained between rating for lesion size and disease rating. 
Rating for lesion size was not significantly correlated with 
rating for lesion number, number of days to heading and plant 
height. A highly significant r value of 0.495 was obtained 
between rating for lesion number and disease rating. Rating 
for lesion number was not significantly correlated with number 
of days to heading and plant height. A significant r value 
of 0.465 was obtained between disease rating and plant height.
The number of days to heading was not significantly correlated 
with plant height.
Correlation coefficients in transplanted plants of F^ 
progeny of Taichung Native #1 x Dular for reaction to C. miya­
beanus , days to head and plant height are presented in Table 
40. Highly significant r values of 0.720 and 0.571 were ob­
tained between lesion size and rating for lesion size and 
disease rating. Negative highly significant r values o f -0.201 
and -0.432 were obtained between lesion size and number of 
days to heading. Lesion size was not significantly correlated 
with rating for lesion number and plant height. Highly sig­
nificant correlations were obtained between lesion number and 
rating for lesion number (r = 0.730), disease rating (r = 0.518), 
number of days to heading (r = 0.214) and plant height (r = 
0.329). There was a weak realtionship between lesion number 
and number of days to heading. Highly significant correlations 
were obtained between rating for lesion size and rating for 
lesion number (r = 0.241) and disease rating (r = 0.532).
Negative significant r value of -0.285 was obtained between
Table 40. Correlation coefficients in transplanted plants of F progeny of Taichung 
Native #1 x Dular for reaction to Cochliobolus miyabeanus, days to head 
and plant height.
Disease Ratings!/ Days to 
head
Plant
heightMHON SHOS SHON SHO
MHOS -0.201** 0.720** -0.060 0.571** -0.432** 0.020
MHON -0.050 0.730** 0.58.1** 0.214** 0.329*-
SHOS 0.241** 0.532** -0.285** 0.067
SHON 0.565** 0.152** 0.261*-
SHO -0.173** 0.259*:
Days to head -0.007
' 1/ MHOS = Lesion size measured in mm.
— MHON = Counted lesion number in a leaf area of about 20 sq cm/leaf.
SHOS = Based on 0-9 rating for lesion size.
SHON = Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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rating for lesion size and number of days to heading. Highly 
significant correlations were obtained between rating for 
lesion number and disease rating (r = 0.565), number of days 
to heading (r = 0.152) and plant height (r = 0.261). Highly 
significant correlations were obtained between disease rating 
and plant height (r = 0.259). a  negative highly significant r 
value of -0.173 was obtained between disease rating and number 
of days to heading. Number of days to heading was not signi­
ficantly correlated with plant height.
Table 41 shows correlation coefficients in direct seeded 
plants of F^ progeny of Taichung Native #1 x Dular for reaction 
to C. miyabeanus and days to head. Highly significant cor­
relations were obtained between lesion size and rating for 
lesion size (r = 0.932) and disease rating (r = 0.703). Sig­
nificant correlations were obtained between lesion size and 
lesion number (r = 0.103) and rating for lesion number (r = 
0.113). A negative significant r value of -0.250 was obtained 
between lesion size and number of days to heading. Highly 
significant correlations were obtained between lesion number 
and rating for lesion size (r = 0.168), rating for lesion 
number (r = 0.863) and disease rating (r = 0.635). Lesion 
number was not significantly correlated with number of days 
to heading. Highly significant correlations were obtained 
between rating for lesion size and rating for lesion number 
(r = 0.161), and disease rating (r = 0.761). A negative highly 
significant r value of -0.231 was obtained between rating for 
lesion size and number of days to heading. A highly signifi­
cant r value of 0.633 was obtained between rating for lesion
Table 41. Correlation coefficients in direct seeded plants of F„ progeny
of Taichung Native #1 x Dular for reaction to CochlioBolus
miyabeanus and days to head.
Disease Ratingsl/ Days to 
headMHON SHOS SHON SHO
MHOS 0.103* 0.703** 0.113* 0.703** -0.250**
MHON 0.168** 0.863** 0.635** 0.008
SHOS 0.161** 0.761** -0.231**
SHON 0.633** -0.005
SHO -0.147
1/ MHOS = Lesion size measured in mm.
“ MHON = Counted lesion number in a leaf area of about 20 sq cm/leaf.
SHOS = Based on 0-9 rating for lesion size.
SHON = Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
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number and disease rating. Rating for lesion number was not 
significantly correlated to number of days to heading. A high 
negative significant r value of -0.147 was obtained between 
disease rating and number of days to heading.
Table 4 2 shows the correlation coefficients in a back- 
cross progeny of x Dular for reaction to C. miyabeanus, 
days to head and plant height. Highly significant correlations 
were obtained between lesion size and rating for lesion size 
(r = 0.961) and disease rating (r = 0.961). Lesion size was 
not significantly correlated with lesion number, rating for 
lesion number, number of days to heading and plant height. A 
highly significant correlation was obtained between lesion 
number and rating for lesion number. Lesion number was not 
significantly correlated with rating for lesion size, disease 
rating, number of days to heading and plant height. A highly 
significant r value of 0.826 was obtained between rating for 
leison size and disease rating. Rating for lesion size was 
not significantly correlated with rating for lesion number, 
number of days to heading and plant height. A significant r 
value of 0.4 96 was obtained between rating for lesion number 
and disease rating. Rating for lesion size was not signifi­
cantly correlated with number of days to heading and plant 
height. Disease rating was not significantly correlated with 
number of days to heading and plant height. Number of days 
to heading was not significantly correlated with plant height.
Table 4 3 shows correlation coefficients in a backcrossed 
progeny of F^ x Taichung Native #1 for reaction to C. miyabeanus,
Table 42. Correlation coefficients in a backcross progeny of Fi x Dular for
reaction to Cochliobolus miyabeanus, days to head and plant height.
Disease Ratingsl/ Days to 
head
Plant
heichtMHON SHOS SHON SHO
MHOS -0.00174 0.961** 0.102 0.817** -0.328 0.070
MHON -0.001 0.884** 0.425 0.415 -0.402
SHOS 0.083 0.826** -0.390 0.016
SHON 0.496* 0.166 -0.351
SHO -0.094 -0.158
Days to head 0.115
1/ MHOS = Lesion size measured in mm.
MHON = Counted lesion number in a leaf area of about 20 sq cm/leaf. 
SHOS = Based on 0-9 rating for lesion size.
SHON = Based on 0-9 rating for lesion number.
SHO = Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability level.
Table 43. Correlation coefficients in a backcross progeny of F_ x Taichung Native #1
for reaction to Cochliobolus miyabeanus, days to head and plant height.
Disease Ratingsl/ Days to Plant
heightMHON SHOS SHON SHO head
MHOS 0.421** 0.903** 0.452** 0.837** 0.132 0.322**
MHON 0.469** 0.951** 0.716** -0.168 0.420**
SHOS 0.483** 0.859** 0.199 0.344**
SHON 0.753** -0.131 0.334**
SHO 0.107 0.373**
Days to head 0.052
1/ MHOS = Lesion size measured in mm.
MHON = Counted lesion number in a leaf area of about 20 sq cm/leaf. 
SHOS - Based on 0-9 rating for lesion size.
SHON = Based on 0-9 rating for lesion number.
SHO - Based on 0-9 for disease rating.
* Significant at the 0.05 probability level.
** Significant at the 0.01 probability lebel.
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days to head and plant height. Highly significant correlations
were obtained between lesion size and rating for lesion size 
(r - 0.903), rating for lesion number (r = 0.452), disease
rating (r = 0.837) and plant height (r = 0.322). Lesion size 
was not significantly correlated with number of days to head­
ing. Highly significant correlations were obtained between 
lesion number and rating for lesion size (r - 0.469), rating 
for lesion number (r = 0.951), disease rating (r=Q.716) and 
plant height (r = 0.420). Lesion number was not significantly 
correlated with number of days to heading. Highly significant 
correlations were obtained between rating for lesion size and 
rating for lesion number (r = 0.4S3), disease rating (r =
0.859) and plant height (r = 0.344). Rating for lesion size 
was not significantly correlated to number of days to heading.
A highly significant r value of 0.3 34 was obtained between 
rating for lesion number and plant height. A highly signifi­
cant r value of 0.373 was obtained between disease rating and 
plant height. Number of days to heading was not significantly 
correlated with plant height.
There was variation in plant reaction especially with reference 
to lesion number between transplanted and direct seeded plants. 
The direct seeded plants which were closely spaced were more 
vigorous in growth with better tillering than those trans­
planted. There was intensive inter plant competition,for avail­
able nitrogen. This resulted in quicker depletion of available 
nitrogen and led to increased infection. The lateness in 
transplanting and the shock, resulting from transplanting may 
have influenced the reaction of transplanted plants. This
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could explain why the parental varieties Dular and Taichung 
Native #1 took longer to head.
More detailed studies to monitor the relationship of nitrogen 
and its influence on expression of brown leaf spot is sug­
gested to clarify the mode of inheritance and other related 
research on this disease.
Lesion type was recorded on the transplanted and direct 
seeded plants. Normal or typical lesions usually had circular 
or oval spots with greyish necrotic centers and distinct brown 
or purplish margins. This lesion type was commonly observed 
in Taichung Native #1. The atypical lesions had elongated 
spots, usually without a necrotic center, and with irregular 
margins. This atypical lesion type was commonly observed in 
Dular. Typical or atypical lesion typeswere not discernible 
while brown leaf spots appeared as specks of pinhead size 
(0.1 mm) or dark brown specks(0.5 mm) and brown spots that 
were less than 2.00 mm in diameter. Hence in classifying 
lesion types only spots that were 2.00 mm in diameter or length 
were classed as typical or atypical. All those less than 2.00 
mm in diameter or length were lumped as indistinguishable.
Table 44 shows the distribution of transplanted plants 
of parent varieties, the F^, F 2 and backcrossed progeny show­
ing variation for lesion type. All the plants of Taichung 
Native #1 and Dular were classified as having typical and 
atypical lesion type respectively. The F-^  plants showed ten 
plants with atypical lesion type, six plants with typical 
lesion type and six plants -classified as indistinguishable.
Table 44. Distribution of transplanted plants of parent varieties, p , F and backcross
progeny showing variation for lesion type.
Parent or Number of plants in lesion typeV Total
progeny Atypical Typical indistinguishable plants
Taichung Native #1 60 60
Dular 58 58
Fi 10 6 6 22
F2 104 54 189 347
BC (F^ x Taichung Native #1) 13 16 26 55
BC (F^ x Dular) 20 20
1/ Typical lesion: Circular or oval spots with greyish necrotic center and distinct brown
” or purplish margin.
Atypical lesion: Elongated spots, without a necrotic center and with irregular margin
or no brown margin.
Indistinguishable: Specks of pinhead size (0.1 mm) or dark brown specks (0.5 mm) and 
brown spots less than 2.00 mm in diameter or length that cannot be classified as 
atypical or typical.
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The F^ plants indicated that atypical lesion type was incom­
pletely dominant over typical lesion type. The F 2 plants had 
104 plants with atypical lesion type and 54 plants with typi­
cal lesion type. A greater number of plants, 189 had lesions 
that were indistinguishable. In the backcross progeny of F^ 
x Taichung Native #1 about equal proportions of atypical and 
typical lesion type plants were recorded although more plants 
were classed as indistinguishable. In the backcrossed progeny 
of F^ x Dular all the plants were classified as having the 
atypical lesion type.
Table 45 shows the distribution of direct seeded plants 
of parent varieties and progeny showing variation for lesion 
type. All the plants of Taichung Native #1 and Dular had typ­
ical and atypical lesion type, respectively. The F^ plants 
had 111 plants with atypical lesion type and 101 plants with 
typical lesion type. A greater number of plants, 165, were 
indistinguishable.
Error in classification was possible since either or both 
lesion types occurred on the same leaves or leaves of other 
tillers within the same plant. The F^ plants indicated inter­
mediate dominance of atypical to typical lesion type, and re­
stricted classification of lesion type to only two classes.
This complicated determination of mode of inheritance. The 
discrepancy between the F^ segregation of transplanted and 
direct seeded plants with regards to variation for lesion type 
could be due to nitrogen metabolism under the different con­
ditions. The direct seeded plants were planted closer to one
Table 45. Distribution of direct seeded plants of parent varieties and F_ progeny showing
variation for lesion type
Parent or Number of plants in lesion type!/ Total
progeny Atypical Typical Indistinguishable plants
Taichung Native #1 50 50
Dular 50 50
F2 111
101 165 377
1/ Typical lesion: Circular or oval spots with greyish necrotic center and distinct brown
“ or purplish margin.
Atypical lesion: Elongated spots, without a necrotic center and with irregular margin
or no brown margin.
Indistinguishable: Specks of pinhead size (0.1 mm) or dark brown specks(0.5 mm) and
brown spots less than 2.00 mm in diameter or length that cannot be classified as 
atypical or typical.
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another and there was vigorous growth by the plants. This re­
sulted in intensive inter plant competition for available 
nitrogen. This condition may have influenced greater suscep­
tibility which may directly or indirectly influence expression 
of lesion type favoring the atypical type of the susceptible 
parent Dular. It was difficult to classify the F2 population 
according to a certain phenotypic ratio. There was no definite 
conclusion on the mode of inheritance of the lesion type.
Inheritance of leaf sheath color
The inheritance of leaf sheath color was studied in the 
parent varieties* Taichung Native #1* an introduced variety 
from Taiwan having green’leaf sheaths and Dular* an introduced 
variety from Pakistan having purplish leaf sheaths* F^, F 2 
and backcrossed progenies of the crosses F^ x Taichung Native 
#1 and F^ x Dular.
The distribution of transplanted parent varieties* the 
F^ and F 2 plants showing variation for leaf sheath color are 
shown in Table 46. All the plants of the variety Taichung 
Native #1 and Dular was classified as green and purple respec­
tively. The F^ plants had 3 plants having purple leaf sheath 
and 19 having purple leaf sheath of a somewhat darker shade 
than those of the parent Dular and were classified interme­
diate dark purple. The F 2 population is shown in Table 46.
They segregated into the classes of color similar to the parents* 
except for the plants that were classified as intermediate 
dark purple and light purple. All the progenies of the back- 
cross of F^ x Taichung Native #1 were classified as having
Table 46. Distribution of transplanted plants of parent varieties, p , f and back-
cross progeny showing variation for leaf sheath color.
Parent or 
progeny
Number of plants in each class Total
plantsPurple Intermediate dark purple Light purple Green
Taichung Native #1 60 60
Dular 58 58
pi 3 19 22
F2 22 128 98 99 347
BC (F^ x Taichung Native #1 5 27 23 55
BC (F1 x Dular 15 5 20
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purple and intermediate dark purple and green leaf sheaths.
In the progenies of the backcross of x Dular, the plants 
had only purple and intermediate dark purple leaf sheaths.
The distribution of direct seeded plants of parent var­
ieties and the 7 ^ progeny are shown on Table 47. All the 
plants of the parent varieties Taichung Native #1 and Dular 
had green and purple leaf sheaths respectively. The F  ^plants 
were represented in all the classes of leaf sheath color.
There were differences in the intensity of the purple 
leaf sheath color since it existed in various shades from deep 
purple to green. Therefore it was rather difficult to clas­
sify into distinct color classes as the classes overlap each 
other. Owing to possible errors in classification of the pur­
ple leaf sheath color into the intermediate dark purple and 
light purple classes, the plants were grouped on the basis of 
two classes, colored and green as shown in Table 48. All the 
F^ plants are classified as having colored leaf sheaths.’ The 
transplanted and direct seeded F£ plants, and the backcross 
plants segregated as shown on Table 48. The segregation of 
the transplanted and direct seeded F ^  populations was
tested for goodness of fit to a 3:1 ratio by the chi-square 
test. The numbers of F ^ plants in the colored and green classes 
fit a 3:1 ratio in the transplanted and direct seeded popula­
tions. The probability for goodness of fit was between 0.20
o
and 0.10. A heterogeneity X test was calculated in order to 
examine whether all the F 2 plants of the transplanted and 
direct seeded progeny are -in agreement with one another. A
Table 47. Distribution of direct seeded plants of parent varieties and the F- progeny
showing variation for leaf sheath color
Parent or 
progeny
Number of plants in each class Total
Purple Intermediate dark purple Light purple green plants
Taichung Native #1 50 50
Dular 50 50
F r 2 34 129 107 107 377
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Table 48. Segregation in F progeny of Taichung Native #1 x Dular, backcross progeny of
F1 x Taichung Native #1 and F^ x Dular for leaf sheath color.
Cross
Number of 
Coloredl/
plants
Green Total
Expected
ratio
Chi-
square P value
Transplanted 
Taichung Native #1
X
Dular 248 99 347 3:1 2.12 0.20-0-10
Direct Seeded
Taichung Native #1 
X
Dular 270 107 377 3:1 2.12 0.20-0.10
2/Combined— 518 206 724 3:1 4.60 0.05-0.01
p i
X
Taichung Native #1 32 23 55 1:1 1.16 0.30-0.20
F i
X
Dular 22 0 22 No Seg.
1/ Colored represents all classes of purple: purple, intermediate dark purple and light
— purple.
2/ Combined represents transplanted and direct seeded plants of F^ progeny.
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probability between 0.95 and 0.90 was obtained. There 
was no evidence of heterogeneity in leaf sheath color in the 
two F 2 populations. The segregation of the combined trans­
planted and direct seeded F 2 plants for colored and green leaf 
sheath color was tested for goodness of fit to a 3:1 ratio by 
the chi-square test. The numbers of Fj plants in the colored 
and green classes fit a 3:1 ratio with a probability 
between 0.20 and 0.30. The F ^ data indicates that
colored leaf sheath is dominant to green and that the
difference between the two is monogenic. The backcross 
plants of F1 x Dular were classified as having only colored 
leaf sheathswhile the plants of F x Taichung Native #1 segre­
gated according to the expected ratio of 1 colored: 1 green 
leaf sheath as shown on Table 55. These results agreed with 
the F 2 's data.
The results obtained from the cross of Taichung Native 
#1 and Dular and in the backcrosses of F^ x Taichung Native 
#1 and Dular indicated that purple leaf sheath was 
dominant over green leaf sheath, and that the differ-
ference between the two was monogenic. This in agree­
ment with the results reported by Parnell and others (1917), 
Roy (1921), Hector (1922) and Shabi(1958). The gene concerned 
has been symbolized as Psh (Anonymous. 1963) . However, it 
could not be ruled out that in this and other varieties the 
development of color coul,d be due to the interaction 
of two or three dominant complementary genes especially as it 
was rather difficult to classify the purple color of the leaf 
sheath that appeared in various shades.
Another factor that deserves mention is the environmental 
effect on color expression. There were marked differences 
in intensity of the purple color. The intensity of pigmenta­
tion in the leaf sheath is greatly influenced by the environ­
ment (Ramiah and Rao. 1953). If fully exposed to sunlight, 
plants develop deeper pigmentation.
SUMMARY
Twenty nine isolates of Cochliobolus miyabeanus cultured 
from rice leaves and seeds of several rice varieties obtained 
from rice growing areas of Louisiana, Arkansas and Texas 
were tested for pathogenicity on 12 test varieties.
This study was conducted in the greenhouse at Louisiana State 
University, Baton Rouge, Louisiana. The test varieties were 
artificially inoculated with respective isolates and varietal 
reaction was determined by measuring the size and counting 
the number of lesions on the inoculated leaves. Results ob­
tained from inoculating the 12 test varieties with 23 isolates 
of C. miyabeanus as expressed by lesion size showed sig­
nificant differences between the test varieties. In general, 
TX-B75 and Dular were the most susceptible varieties and 
attacked most severely by most of the isolates. TX-B75 was 
very susceptible to all the isolates of C. miyabeanus used.
Nova 76, Starbonnet, Saturn, Belle Patna and ZADT showed inter­
mediate reaction, while Dawn, Tetep, Taichung Native #1, Peta 
and 77DN431 were the most resistant. Different degrees of 
virulence between the isolates were observed, some were ex­
tremely virulent, others moderate, and others weak. The fol­
lowing isolates LR 1479, LR 1679, LR 979, LR 2179, LR 1879,
LR 257 9, LR 137 9, LR 1079 and LR 1179 showed high virulence.
The isolates LR 1779, LR 479, LR 1979, LR 2279, LR 579, LR 879 
and LR 1579 were moderate while the isolates LR 379, LR 2679,
LR 179, LR 2079, LR 2379, LR 2479 and LR 2779 were weakly 
virulent.
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Results obtained from inoculating the 12 test varieties 
with 23 isolates of C. miyabeanus for lesion number showed 
that Dular, Nova 76, ZADT and TX-B75were the most susceptible varieties 
Starbonnet, Belle Patna, Peta, 77DN431 and Saturn were inter­
mediate and Dawn, Taichung Native #1 and Tetep were resistant. 
The following isolates LR 979, LR 1379, LR 1079, LR 2179, LR 1879 ,
LR 1479 , LR 2279 andLR 2579 were highly virulent. The isolates 
LR 179, LR 479, LR 579, LR 1179, LR 1779, LR 1579, LR 2679 
and LR 1679 were moderate while the isolates LR 379, LR 879,
LR 1979, LR 2079, LR 2379, LR 2479 and LR 2779 were weakly 
virulent.
Results obtained from inoculating 12 test varieties with 
29 isolates of C. miyabeanus in disease rating showed that 
there were significant differences between the test varieties.
In general, TX-B7 5, Dular and Nova 7 6 were most susceptible. 
ZADT, Saturn, Belle Patna, Starbonnet, 77DN431 and Peta showed 
intermediate reaction. Dawn, Taichung Native #1 and Tetep 
appeared to be resistant. The following isolates LR 979, LR 
1379, LR 1879, LR 1479, LR 2179, LR 2579, LR 1079, LR 2279,
LR 207 2a and LR 279 showed high virulence. The isolates LR 
1779, LR 1579, LR 1179, LR 779, LR 679, LR 579, LR 179, LR 
479, LR 1679 and LR 267 9 were moderate while the isolates LR 
1979, LR 879, LR 2312, LR 1279, LR 379, LR 2379, LR 2079, LR 
2779 and LR 2479 were weakly virulent.
A highly significant r value of 0.592 was obtained be­
tween maximum and minimum temperature in the humidity chamber 
during inoculation in the greenhouse with isolates of C. miya­
beanus . Minimum temperature in the humidity chamber during
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inoculation was significantly correlated with lesion size 
(r = 0.510). Lesion size was significantly correlated with 
lesion number (r = 0.7 57) and general disease rating (r = 0.841).
Four test varieties were inoculated with six isolates of 
C. miyabeanus. There were significant differences in lesion 
size between the varieties. Dular showed similar reaction in 
lesion size for all the isolates and was the most susceptible 
variety. Nova 7 6 and Saturn showed intermediate reaction while 
Taichung Native #1 was resistant. Isolate LR 2072a showed 
high virulence. There was no significant difference in the 
virulence of the remaining isolates.
Results obtained from inoculating four test varieties 
with six isolates of C. miyabeanus for lesion number showed 
variation in lesion number among the varieties. The isolate 
LR 207 2a showed high virulence, LR 97 9, LR 57 9 and LR 27 79 
moderate while the isolates LR 137 9 and 1979 showed weak vir­
ulence.
Results obtained from inoculating four test varieties 
with six isolates of C. miyabeanus as expressed by general 
disease rating showed significant differences between the test 
varieties. The isolate LR 2072a showed high virulence in 
pathogenicity on all the varieties. The isolates LR 579, LR 
97 9 and LR 2779 were moderate while the isolates LR 1379 and 
LR 1979 were weakly virulent.
Results obtained from inoculating 12 test varieties with 
29 isolates and four test varieties with six isolates of C. 
miyabeanus in lesion size, lesion number and disease rating
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indicated no clear evidence of occurrence of physologic spe­
cialization in Cochliobolus miyabeanus. Differences in viru­
lence in the susceptibility and reactions of the test varieties 
to these isolates were observed.
The morphology of conidia in length, width and number of 
septa of conidia of six isolates LR 579, LR 979, LR 1379, LR 
1979, LR 207 2a and LR 2779 cultured on rabbit food agar was 
determined. ;The isolate LR 2072 a was significantly 
higher than those of the remaining isolates. The conidia 
ranged from 60-150 urn x 10-24.5 um in size, number of septa 
ranging from 5-12. There was wide variability in length, 
width and septation of conidia of isolates of C. miyabeanus 
produced on artificial media.
The inheritance of resistance to C. miyabeanus in rice 
was studied using information obtained from the F^, and 
backcross progenies of a cross between Taichung Native #1 
and Dular.
Using the Castle-Wright formula, an estimate of 4.16 pairs 
of genes was obtained using the data from the transplanted 
plants which estimated four pairs of genes for plant reaction 
for lesion size to C. miyabeanus. The Castle-Wright formula 
estimated 3.7 9 pairs of genes segregating for lesion size 
using the data from direct seeded plants. The frequency of 
recovery of probable recessive parental phenotype in the F^ 
was 1 in 347 and 1 in 34 for the transplanted and direct seeded 
plants, respectively. This suggests at least three pairs of 
genes segregating for lesion size in the F  ^ progeny of the
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cross TN-1 x Dular. Estimates based on the Castle-Wright 
formula indicated closer to 4 pairs of genes, however, the 
presence of partial dominance may have caused an under-esti­
mation of the number of genes. An estimate of 2 or probably 
3 pairs of genes segregating for lesion size appear to be a 
more valid estimate.
Transplanted plant reactions in lesion number to C. 
miyabeanus of the progeny showed a continuous distribution 
with transgressive segregation beyond the susceptible parent. 
Over one half of the F p l a n t s  for the transplanted popula­
tion had a' phenotype similar to the susceptible Dular parent, 
while the direct seeded F  ^ population had about one fifth of 
the plants similar to that of the susceptible parent Dular. 
This suggest at least one pair ofgenes for lesion number is 
segregating in this cross.
Using data from transplanted plants, the Castle-Wright 
formula estimated 2 . 8  6 pairs of genes were segregating for 
factors influencing disease rating. Using data from direct 
seeded plants, the Castle-Wright formula estimated 6.16 pairs 
of genes segregating for factors affecting disease rating. 
These estimates indicate that three to six pairs of genes 
conditioned the differences in general disease reaction. This 
included lesion size and lesion number between these two 
varieties.
Broad sense estimates of heritability for plant reaction 
to C. miyabeanus calculated from the variance of an F 2 popu­
lation transplanted to the field were 59% for lesion size,
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87% for lesion number, and 46% for disease rating. Heritability 
estimates calculated from an population seeded directly 
into the field under close spacing were 55% for lesion size,
29% for lesion number, and 48% for disease rating.
A highly significant correlation was obtained between 
the lesion size and general disease rating in transplanted 
and direct seeded plants of the parents, Taichung Native #1 
and Dular, F^, and F^. A positive highly significant correl­
ation was obtained between the lesion size and lesion number 
in transplanted plants of Dular, and direct seeded plants of 
F 2 progeny, whereas a negative highly significant correlation 
was obtained between the lesion size and lesion number in 
direct seeded Dular and transplanted progeny. The above 
results indicate that lesion size and lesion number are valid 
measures of varietal resistance or susceptibility to C. 
miyabeanus.
A definite genic analysis of the mode of inheritance of 
atypical lesion type was not attempted, because of the absence 
of a distinct difference between the atypical and typical 
classes. The distribution of the F^ and F^ seemed to be great­
ly influenced by other factors including nitrogen metabolism 
and internal mechanisms in the parents. The possible error 
in classification into atypical and typical classes owing to 
the presence of both lesion types on the same leaves or leaves 
oh other tillers within the same plant further complicated 
the problem.
The mode of inheritance of leaf sheath color was studied 
in the parents, Taichung Native #1 with green leaf sheath and
Dular with a purple leaf sheath, and F 2 populations of 
the cross Taichung Native #1 x Dular and the backcrosses of 
Fj x Taichung Native #1 and F^ x Dular. The purple leaf 
sheath was dominant to green in the F^ and the difference 
between the two was monogenic. The monogenic F^ ratio of 
three purple plants to one green plant confirmed the dominance 
of purple leaf sheath and indicated a pair of alleles condi­
tioning segregation of crosses between parents having purple 
leaf sheath. This result was supported by backcross results.
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 579
—  ~2 /
______ Disease Rating— _________
Variety—^ Pot Leaf SHOS SHON SHO MHOS MHON Block
Dular 2 1 6 6 6 5.0 17 1
Dular 2 2 6 6 6 5.0 16 1
Dular 2 3 6 5 6 5.0 1 1 1
Dular 2 4 6 4 5 5.0 1 0 1
Dular 2 5 6 4 5 4 o 0 8 1
Dular 2 6 6 4 5 4.0 1 0 1
Dular 2 1 4 5 4 2 . 0 8 2
Dular 2 2 5 4 4 3.0 1 0 2
Dular 2 3 4 5 4 2 . 0 1 1 2
Dular 2 4 5 4 4 3.0 9 2
Dular 2 5 6 5 5 4.0 1 2 2
Dular 2 6 6 5 5 4.0 14 2
Dular 2 1 4 2 3 2 . 0 4 3
Dular 2 2 3 3 3 1 . 0 6 3
Dular 2 3 4 2 3 2 . 0 4 3
Dular 2 4 3 2 3 1 . 0 3 3
Dular 2 5 3 3 3 1 . 0 5 3
Dular 2 6 4 3 3 2 . 0 6 3
Dular 2 1 6 5 6 4.0 15 4
Dular 2 2 5 5 5 3.0 1 2 4
Dular 2 3 6 6 6 4.0 18 4
Dular 2 4 5 5 5 3.0 1 1 4
Dular 2 5 5 4 5 3.0 1 0 4
Dular 2 6 6 5 6 4.0 14 4
NV 76 1 1 4 6 5 2 . 0 19 1
NV 76 1 2 4 6 5 2 . 0 15 1
NV 76 1 3 3 5 4 1 . 0 1 2 1
NV 76 1 4 3 5 4 1 . 0 1 1 1
NV 76 1 5 3 4 4 1 . 0 1 0 1
NV 76 1 6 3 5 4 1 . 0 1 2 1
NV 76 1 1 3 5 4 1 . 0 1 2 2
NV 76 1 2 3 4 4 1 . 0 1 0 2
NV 76 1 3 3 4 4 1 . 0 9 2
NV 76 1 4 3 3 3 1 . 0 8 2
NV 76 1 5 3 5 4 1 . 0 1 1 2
NV 76 1 6 3 3 3 1 . 0 7 2
NV 76 1 1 3 4 3 1 . 0 1 0 3
NV 76 1 2 2 4 3 0.5 9 3
NV 76 1 3 2 4 3 0.5 8 3
NV 76 1 4 2 3 2 0.5 7 3
( continued)
154
Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 579 rrDisease Rating—'
riety—^ Pot Leaf SHOS SHON SHO MHOS MHON Bio
NV 76 1 5 2 5 3 0.5 1 1 3
NV 76 1 6 2 3 3 0.5 6 3
NV 76 1 1 3 4 4 1 . 0 1 0 4
NV 76 1 2 4 4 4 2 . 0 9 4
NV 76 1 3 3 3 3 1 . 0 8 4
NV 76 1 4 3 3 3 1 . 0 7 4
NV 76 1 5 3 5 4 1 . 0 1 1 4
NV 76 1 6 3 4 4 1 . 0 9 4
STRN 3 1 3 5 4 1 . 0 1 2 1
STRN 3 2 3 5 4 1 . 0 14 1
STRN 3 3 4 5 5 2 . 0 1 1 1
STRN 3 4 3. 4 4 1 . 0 1 0 1
STRN 3 5 3 6 5 1 . 0 16 1
STRN 3 6 3 5 4 1 . 0 1 1 1
STRN 3 1 3 4 3 1 . 0 9 2
STRN 3 2 3 3 3 1 . 0 8 2
STRN 3 3 2 4 3 0.5 1 0 2
STRN 3 4 2 3 3 0.5 7 2
STRN 3 5 3 3 3 1 . 0 6 2
STRN 3 6 3 4 3 1 . 0 9 2
STRN 3 1 3 3 3 1 . 0 7 3
STRN 3 2 3 4 3 1 . 0 9 3
STRN 3 3 2 4 3 0.5 1 0 3
STRN 3 4 2 5 3 0.5 1 1 3
STRN 3 5 3 5 4 1 . 0 1 2 3
STRN 3 6 2 3 3 0.5 8 3
STRN 3 1 3 4 3 1 . 0 1 0 4
STRN 3 2 3 4 3 1 . 0 9 4
STRN 3 3 2 . 5 3 0.5 14 4
STRN 3 4 3 5 4 1 . 0 15 4
STRN 3 5 2 5 3 0.5 1 1 4
STRN 3 6 3 5 4 1 . 0 1 2 4
TN 1 4 1 2 2 2 0.5 5 1
TN 1 4 2 2 3 2 0.5 6 1
TN 1 4 3 1 4 2 0 . 1 9 1
TN 1 4 4 1 3 2 0 . 1 8 1
TN 1 4 5 1 3 2 0 . 1 6 1
TN 1 4 6 1 2 2 0 . 1 4 1
TN 1 4 1 1 2 2 0 . 1 4 2
TN 1 4 2 1 3 2 0 . 1 7 2
< continued)
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Appendix 1. Disease reactions of four test varieties inoculated
with'six isolates of Cochliobolus miyabeanus
Isolatei LR 579
Variety—^ Pot Leaf SHOS
2 /Disease Rating— 
SHON SHO MHOS MHON Block
TN 1 4 3 1 4 2 0 . 1 1 0 2
TN 1 4 4 1 3 2 0 . 1 8 2
TN 1 4 5 1 3 2 0 . 1 5 2
TN 1 4 6 1 2 1 0 . 1 4 2
TN 1 4 1 3 4 3 1 . 0 9 3
TN 1 4 2 2 4 3 0.5 1 0 3
TN 1 4 3 2 5 3 0.5 15 3
TN 1 4 4 1 6 3 0 . 1 25 3
TN 1 4 5 2 4 3 0.5 1 0 3
TN 1 4 6 3 3 3 1 . 0 8 3
TN 1 4 1 1 4 2 0 . 1 1 0 ■3
TN 1 4 2 1 3 2 0 . 1 5 4
TN 1 4 3 1 4 2 0 . 1 9 4
TN 1 4 4 1 3 2 0 . 1 7 4
TN 1 4 5 1 2 1 0 . 1 4 4
TN 1 4 6 1 3 2 0 . 1 6 4
Isolate LR 979
Dular 2 1 S 6 6 4.0 2 0 1
Dular 2 2 6 6 6 4.0 15 1
Dular 2 3 5 € 5 3.0 16 1
Dular 2 4 5 5 5 3.0 14 1
Dular 2 5 6 5 6 4.0 1 1 1
Dular 2 6 5 4 5 3.0 1 0 1
Dular 2 1 6 7 7 4.0 30 2
Dular 2 2 6 7 7 4.0 35 2
Dular 2 3 5 7 6 3.0 40 2
Dular 2 4 5 7 6 3.0 29 2
Dular 2 5 6 7 7 4.0 27 2
Dular 2 6 € 7 7 4.0 31 2
Dular 2 1 6 6 6 4.0 25 3
Dular 2 2 5 5 5 3.0 19 3
Dular 2 3 4 5 5 2 . 0 2 2 3
Dular 2 4 5 6 5 3.0 16 3
Dular 2 5 5 5 5 3.0 14 3
Dular 2 6 6 5 5 4.0 1 2 3
Dular 2 1 6 6 6 4.0 19 4
Dular 2 2 5 6 6 3.0 25 4
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 97 9
 -------------------------------------   5 7---- - -----------
______ Disease Rating— _________
Variety-^ Pot Leaf SHOS SHON SHO MHOS MHON Block
Dular 2 3 6 6 6 4.0 18 4
Dular 2 4 5 6 6 3.0 17 4
Dular 2 5 5 6 6 3.0 16 4
Dular 2 6 6 5 6 4.0 15 4
NV 76 1 1 2 5 3 0.5 1 2 1
NV 76 1 2 1 4 3 0 . 1 1 0 1
NV 76 1 3 1 4 3 0 . 1 9 1
NV 76 1 4 2 4 3 0.5 8 1
NV 76 1 5 2 5 3 0.5 1 1 1
NV 76 1 6 1 4 2 0 . 1 9
NV 76 1 1 3 6 4 1 . 0 15 2
NV 76 1 2 3 5 • 4 1 . 0 14 2
NV 76 1 3 3 • 5 4 1 . 0 1 1 2
NV 76 1 4 3 4 4 1 . 0 1 0 2
NV 76 1 5 2 4 3 0.5 9 2
NV 76 1 6 3 5 4 1 . 0 1 2 2
NV 76 1 1 3 5 4 1 . 0 1 1 3
NV 76 1 2 2 5 4 0.5 14 3
NV 76 1 3 2 6 4 0.5 16 3
NV 76 1 4 3 5 4 1 . 0 15 •3
NV 76 1 5 3 4 4 1 . 0 1 0 3
NV 76 1 6 3 4 4 1 . 0 9 3
NV 76 1 1 3 6 4 1 . 0 2 0 4
NV 76 1 2 3 5 4 1 . 0 15 4
NV 76 1 3 3 6 4 1 . 0 17 4
NV 76 1 4 4 5 4 2 . 0 14 4
NV 76 1 5 3 5 4 1 . 0 1 1 4
NV 76 1 6 3 5 4 1 . 0 13 4
STRN 3 1 2 2 2 0.5 4 1
STRN 3 2 2 4 3 0.5 9 1
STRN 3 3 1 2 2 0 . 1 5 1
STRN 3 4 1 3 2 0 . 1 6 1
STRN 3 5 2 3 2 0.5 7 1
STRN 3 6 2 4 3 0.5 1 0 1
STRN 3 1 3 7 5 1 . 0 40 2
STRN 3 2 3 7 5 1 . 0 35 2
STRN 3 3 3 7 5 1 . 0 29 2
STRN 3 4 3 7 5 1 . 0 26 2
STRN 3 5 3 6 4 1 . 0 19 2
STRN 3 6 3 6 5 1 . 0 24 2
STRN 3 1 3 6 4 1 . 0 2 0 3
( continued)
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Appendix 1. Disease reactions of four test varieties inoculated
with’six isolates of Cochliobolus miyabeanus
Isolate LR 979
Variety— 1^ Pot Leaf SHOS
2 /Disease Rating— 
SHON SHO MHOS MHON Block
STRN 3 2 3 6 4 1 . 0 15 3
STRN 3 3 3 6 4 1 . 0 18 3
STRN 3 4 2 6 4 0.5 17 3
STRN 3 5 3 6 4 1 . 0 16 3
STRN 3 6 3 5 4 1 . 0 14 3
STRN 3 1 2 3 2 0.5 6 4
STRN 3 2 1 3 2 0 . 1 7 4
STRN 3 3 1 3 2 0 . 1 8 4
STRN 3 4 2 2 2 0.5 4 4
STRN 3 5 2 2 2 0.5 4 4
STRN 3 6 2 1 2 0.5 3 4
TN 1 4 1 1 2 2 0 . 1 4 1
TN 1 4 2 1 2 2 0 . 1 5 1
TN 1 4 3 1 2 1 0 . 1 3 1
TN 1 4 4 1 1 1 0 . 1 2 1
TN 1 4 5 1 1 1 0 . 1 1 1
TN 1 4 6 1 2 2 0 . 1 4 1
TN 1 4 1 2 4 3 0.5 1 0 2
TN 1 4 2 2 5 3 0.5 1 2 2
TN 1 4 3 2 5 3 0.5 15 2
TN 1 4 4 2 6 4 0.5 16 2
TN 1 4 5 2 5 3 0.5 14 2
TN 1 4 6 2 4 3 0.5 9 2
TN 1 4 1 1 2 2 0 . 1 4 3
TN 1 4 2 1 2 2 0 . 1 5 3
TN 1 4 3 1 2 2 0 . 1 3 3
TN 1 4 4 1 3 2 0 . 1 6 3
TN 1 4 5 1 3 2 0 . 1 7 3
TN 1 4 6 1 3 2 0 . 1 8 3
TN 1 4 1 1 5 3 0 . 1 1 1 4
TN 1 4 2 1 5 3 0 . 1 13 4
TN 1 4 3 1 4 2 0 . 1 9 . 4
TN 1 4 4 1 4 2 0 . 1 8 4
TN 1 4 5 1 3 2 0 . 1 7 4
TN 1 4 6 1 4 2 0 . 1 1 0 4
Isolate LR 1379
Dular 2 1  6 2 4 5 . 0  5 1
Dular 2 2  7 2 5 6 . 0  4 1
( continued)
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 1379
“  5 - 7-
Disease Rating—
Variety-^ Pot Leaf SHOS SHON SHO MHOS MHON Block
Dular 2 3 6
Dular 2 4 6
Dular 2 5 6
Dular 2 6 6
Dular 2 1 5
Dular 2 2 5
Dular 2 3 4
Dular 2 4 5
Dular 2 5 4
Dular 2 6 4
Dular 2 1 3
Dular 2 2 4
Dular 2 3 3
Dular 2 4 4
Dular 2 5 3
Dular 2 6 3
Dular 2 1 4
Dular 2 2 4
Dular 2 3 5
Dular 2 4 4
Dular 2 5 4
Dular 2 6 4
NV 76 1 1 3
NV 76 1 2 3
NV 76 1 3 2
NV 76 1 4 2
NV 76 1 5 3
NV 76 1 6 3
NV 76 1 1 3
NV 76 1 2 3
NV 76 1 3 3
NV 76 1 4 3
NV 76 1 5 3
NV 76 1 6 3
NV 76 1 1 2
NV 76 1 2 2
NV 76 1 3 1
NV 76 1 4 1
NV 76 1 5 2
NV 76 1 6 2
NV 76 1 1 3
3 5 5.0 6 1
2 4 4.0 4 1
2 4 5.0 5 1
3 5 5.0 6 1
3 4 4.0 5 2
3 4 4.0 6 2
2 3 3.0 4 2
3 4 4.0 6 2
2 3 3.0 4 2
3 4 3.0 6 2
2 3 2 . 0 4 3
2 3 3.0 3 3
2 3 2 . 0 5 3
2 3 3.0 4 3
1 2 2 . 0 2 3
3 3 2 . 0 6 3
2 3 2 . 0 4 4
2 3 2 . 0 5 4
2 3 3.0 3 4
1 2 2 . 0 2 4
3 3 2 . 0 6 4
2 3 2 . 0 3 4
3 3 1 . 0 7 1
3 3 1 . 0 8 1
4 3 0.5 9 1
3 2 0.5 6 1
4 3 1 . 0 9 1
3 3 1 . 0 6 1
4 3 1 . 0 1 0 2
4 3 1 . 0 9 2
4 3 1 . 0 8 2
3 3 1 . 0 7 2
3 3 1 . 0 6 2
4 3 1 . 0 9 2
3 2 0.5 7 3
3 2 0.5 8 3
2 2 0 . 1 4 3
2 2 0 . 1 5 3
2 2 0.5 3 3
1 2 0.5 2 3
3 3 1 . 0 8 4
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Appendix 1. Disease reactions of four test varieties inoculated
with ,six isolates of Cochliobolus miyabeanus
Isolate LR 1379
Variety—^
2 /Disease Rating— 
Pot Leaf SHOS SHON SHO MHOS MHON Block
NV 76 1 2 2 2 2 0.5 6 4
NV 76 1 3 2 2 2 0.5 5 4
NV 76 1 4 2 2 2 0.5 4 4
NV 76 1 5 2 2 2 0.5 3 4
NV 76 1 6 2 1 1 0.5 2 4
STRN 3 1 2 3 2 0.5 6 1
STRN 3 2 2 2 2 0.5 4 1
STRN 3 3 1 2 2 0 . 1 5 1
STRN 3 4 1 3 2 0 . 1 7 1
STRN 3 5 2 2 2 0.5 5 1
STRN 3 • 6 2 3 2 0.5 5 1
STRN 3 1 3 3 - 3 1 . 0 8 2
STRN 3 2 2 4 3 0.5 9 2
STRN 3 3 3 3 3 1 . 0 7 2
STRN 3 4 2 3 2 0.5 6 2
STRN 3 5 2 4 3 0.5 1 0 2
STRN 3 6 2 2 2 0.5 5 2
STRN 3 1 3 2 2 1 . 0 4 3
STRN 3 2 2 3 2 0.5 6 3
STRN 3 3 2 3 2 0.5 7 3
STRN 3 4 1 2 1 0 . 1 5 3
STRN 3 5 1 2 1 0 . 1 3 3
STRN 3 6 1 2 1 0 . 1 4 3
STRN 3 1 3 3 3 1 . 0 6 4
STRN 3 2 2 2 2 0.5 5 4
STRN 3 3 2 3 2 0.5 7 4
STRN 3 4 2 3 2 0.5 8 4
STRN 3 5 2 4 3 0.5 9 4
STRN 3 6 3 3 3 1 . 0 7 4
TN 1 4 1 1 2 2 0 . 1 4 1
TN 1 4 2 1 3 2 0 . 1 6 1
TN 1 4 3 1 2 2 0 . 1 5 1
TN 1 4 4 1 2 2 0 . 1 3 1
TN 1 4 5 1 2 2 0 . 1 4 1
TN 1 4 6 1 2 2 0 . 1 4 1
TN 1 4 1 2 3 2 0.5 6 2
TN 1 4 2 2 3 2 0.5 7 2
TN 1 4 3 1 3 2 0 . 1 6 2
TN 1 4 4 2 2 2 0.5 4 2
TN 1 4 5 1 2 1 0 . 1 3 2
TN 1 4 6 1 2 1 0 . 1 4 2
TN 1 4 1 1 2 1 0 . 1 4 3
(..... continued)
Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 1379
Variety—^ Pot Leaf
Disease Rating—^ 
SHOS SHON SHO MHOS MHON Block
TN 1 4 2 1 2 1 0 . 1 3 3
TN 1 4 3 1 1 1 0 . 1 2 3
TN 1 4 4 1 2 1 0 . 1 5 3
TN 1 4 5 1 2 1 0 . 1 3 3
TN 1 4 6 1 1 1 0 . 1 2 3
TN 1 4 1 1 1 1 0 . 1 2 4
TN 1 4 2 1 1 1 0 . 1 1 4
TN 1 4 3 1 2 1 0 . 1 3 4
TN 1 4 4 1 2 1 0 . 1 4 4
TN 1 4 5 1 2 1 0 . 1 3 4
TN 1 4 6 1 2 1 0 . 1 5 4
Isolate LR 1979
Dular 2 1 6 2 4 4.0 4 1
Dular 2 2 6 3 5 4.0 6 1
Dular 2 3 6 2 4 4.0 5 1
Dular 2 4 5 2 4 3.0 4 1
Dular 2 5 6 2 4 4.0 3 1
Dular 2 6 6 2 4 4.0 4 1
Dular 2 1 4 4 3 2 . 0 4 2
Dular 2 2 4 3 3 3.0 5 2
Dular 2 3 4 2 3 2 . 0 3 2
Dular 2 4 4 2 3 2 . 0 4 2
Dular 2 5 4 3 3 2 . 0 6 2
Dular 2 6 4 2 3 3.0 4 2
Dular 2 1 4 4 4 2 . 0 1 0 3
Dular 2 2 5 4 4 3.0 9 3
Dular 2 3 5 3 4 3.0 8 3
Dular 2 4 4 4 4 2 . 0 9 3
Dular 2 5 5 3 4 3.0 8 3
Dular 2 6 5 3 4 3.0 7 3
Dular 2 1 •5 3 4 3.0 6 4
Dular 2 2 4 3 3 2 . 0 7 4
Dular 2 3 4 3 2 2 . 0 8 4
Dular 2 4 5 4 4 3.0 9 4
Dular 2 5 4 4 4 2 . 0 1 0 4
Dular 2 6 4 2 3 2 . 0 5 4
NV 76 1 1 3 2 3 1 . 0 4 1
(..... continued)
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 197 9
Disease Rating—
Variety— Pot Leaf SHOS SHON SHO MHOS MHON Block
NV 76 1 2 3 2 3 0.5 4 1
NV 76 1 3 2 2 2 0.5 4 1
NV 76 1 4 2 2 2 0.5 3 1
NV 76 1 5 3 2 3 1 . 0 4 1
NV 76 1 6 2 2 2 0.5 3 1
NV 76 1 1 2 2 2 0.5 4 2
NV 76 1 2 2 3 2 0.5 6 2
NV 76 1 3 3 3 3 1 . 0 7 2
NV 76 1 4 3 3 3 1 . 0 8 2
NV 76 1 5 2 3 2 0.5 6 2
NV 76 1 6 2 2 2 0.5 4 2
NV 76 1 1 3 3 3 1 . 0 6 3
NV 76 1 2 2 3 2 0.5 7 3
W  76 1 3 2 3 2 0.5 5 3
NV 76 1 4 2 2 2 0.5 4 3
NV 76 1 5 2 2 2 0.5 3 3
NV -76 1 6 3 2 2 1 . 0 4 3
NV 76 1 1 3 2 3 1 . 0 4 4
NV 76 1 2 2 3 3 0.5 6 4
NV 76 1 3 2 3 2 0.5 7 4
NV 76 1 4 2 3 2 0.5 8 • 4
NV 76 1 5 2 2 2 0.5 8 4
NV 76 1 6 2 2 2 0.5 4 4
STRN 3 1 3 2 2 1 . 0 4 1
STRN 3 2 3 3 3 1 . 0 6 1
STRN 3 3 2 2 2 0.5 5 1
STRN 3 4 2 2 2 0.5 4 1
STRN 3 5 1 1 1 0 . 1 2 1
STRN 3 6 1 2 1 0 . 1 3 1
STRN 3 1 3 3 3 1 . 0 6 2
STRN 3 2 3 2 3 1 . 0 4 2
STRN 3 3 2 3 2 0.5 7 2
STRN 3 4 2 2 2 0.5 5 2
STRN 3 5 3 2 2 1 . 0 4 2
STRN 3 6 2 2 2 0.5 3 2
STRN 3 1 2 2 2 0.5 4 3
STRN 3 2 2 2 2 0.5 3 3
STRN 3 3 2 1 1 0.5 2 3
STRN 3 4 1 2 1 0 . 1 5 3
STRN 3 5 1 2 1 0 . 1 4 3
STRN 3 6 2 2 2 0.5 3 3
STRN 3 1 2 3 2 0.5 7 4
(....  continued)
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 1979
Variety-^
2 /Disease Rating—
Pot Leaf SHOS SHON SHO MHOS MHON Block
STRN 3 2 2 3 2 0.5 6 4
STRN 3 3 1 2 1 0 . 1 4 4
STRN 3 4 1 2 1 0 . 1 5 4
STRN 3 5 2 3 2 0.5 8 4
STRN 3 6 2 2 2 0.5 3 4
TN 1 4 1 1 1 1 0 . 1 2 1
TN 1 4 2 1 2 2 0 . 1 3 1
TN 1 4 3 1 2 2 0 . 1 4 1
TN 1 4 4 1 1 1 0 . 1 2 1
TN 1 4 5 1 1 1 0 . 1 1 1
TN 1 4 6 1 2 2 0 . 1 4 1
TN 1 4 1 > 1 2 2 0 . 1 4 2
TN 1 4 2 1 2 2 0 . 1 3 2
TN 1 4 3 1 3 2 0 . 1 6 2
TN 1 4 4 2 2 2 0.5 5 2
TN 1 4 5 1 2 2 0 . 1 4 2
TN 1 4 6 1 2 1 0 . 1 3 2
TN 1 4 1 1 1 1 0 . 1 2 3
TN 1 4 2 1 1 1 0 . 1 1 3
TN 1 4 3 1 2 1 0 . 1 3 3
TN 1 4 4 1 1 1 0 . 1 2 3
TN 1 4 5 1 1 1 0 . 1 1 3
TN 1 4 6 1 2 1 0 . 1 4 3
TN 1 4 1 1 2 2 0 . 1 4 4
TN 1 4 2 1 3 2 0 . 1 6 4
TN 1 4 3 1 2 2 0 . 1 5 4
TN 1 4 4 1 3 2 0 . 1 7 4
TN 1 4 5 1 2 2 0 . 1 3 4
TN 1 4 6 1 2 2 0 . 1 4 4
Isolate LR 2072a
Dular 2 1 7 9 8 5 76 1
Dular 2 2 7 9 8 5 75 1
Dular 2 3 6 8 7 4 65 1
Dular 2 4 7 8 8 5 60 1
Dular 2 5 7 8 8 5 58 1
Dular 2 6 6 8 7 4 61 1
Dular 2 1 6 8 7 4 65 2
(....  continued)
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 2072a
Disease Rating—
Variety— Pot Leaf SHOS SHON SHO MHOS MHON Block
Dular 2 2 7 8 8 5 55 2
Dular 2 3 6 8 7 4 60 2
Dular 2 4 7 8 8 5 65 2
Dular 2 5 6 8 7 4 59 2
Dular 2 6 6 8 7 4 69 2
Dular 2 1 6 9 8 4 75 2
Dular 2 2 5 9 7 3 80 3
Dular 2 3 6 9 8 4 79 3
Dular 2 4 6 8 7 4 69 3
Dular 2 5 5 8 7 3 73 3
Dular 2 6 6 8 7 4 74 3
Dular 2 1 6 8 7 4 55 4
Dular 2 2 5 8 7 3 65 4
Dular 2 3 6 8 7 4 60 4
Dular 2 4 6 8 7 4 59 4
Dular 2 5 5 8 7 3 63 4
Dular 2 6 6 8 7 4 6 8 4
NV 76 1 1 4 8 6 2 65 1
NV 76 1 2 4 8 6 2 60 1
NV 76 1 3 3 8 6 1 70
NV 76 1 4 3 9 6 1 75 1
NV 76 1 5 4 8 6 2 59 1
NV 76 1 6 4 8 6 2 64 1
NV 76 1 1 4 9 7 2 80 2
NV 76 1 2 4 9 7 2 75 2
NV 76 1 3 3 9 6 1 79 2
NV 76 1 4 4 8 6 2 69 2
NV 76 1 5 4 8 6 2 74 2
NV 76 1 6 4 8 6 2 65 2
NV 76 1 1 4 7 6 2 45 3
NV 76 1 2 4 8 6 2 50 3
NV 76 1 3 4 8 6 2 55 3
NV 76 1 4 4 7 5 2 39 3
NV 76 1 5 3 7 5 1 42 3
NV 76 1 6 4 6 2 53 3
NV 76 1 1 5 7 6 3 4 5 4
NV 76 1 2 4 7 6 2 37 4
NV 76 1 3 4 7 6 2 41 4
NV 76 1 4 5 7 6 3 39 4
NV 76 1 5 4 7 6 2 35 4
NV 76 1 6 4 7 6 2 30 4
STRN 3 1 3 8 6 1 70 1
(..... continued)
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 207 2a
i -
Disease Rating—
/ariety-^ Pot Leaf SHOS SHON SHO MHOS MHON Blc
STRN 3 2 3 8 6 1 65 1
STRN 3 3 4 8 6 2 60 1
STRN 3 4 4 8 6 2 55 1
STRN 3 5 3 8 6 1 64 1
STRN 3 6 3 9 6 1 75 1
STRN 3 1 5 8 7 3.0 60 2
STRN 3 2 4 8 6 2 . 0 55 2
STRN 3 3 4 9 7 2 . 0 75 2
STRN 3 4 5 8 7 3.0 65 2
STRN 3 5 4 8 6 2 . 0 69 2
STRN 3 6 4 8 6 2 . 0 71 2
STRN 3 1 5 9 8 3.0 75 3
STRN 3 2 4 9 7 2 . 0 80 3
STRN 3 3 5 8 7 3.0 70 3
STRN 3 4 5 8 8 3.0 69 3
STRN 3 5 4 8 8 2 . 0 72 3
STRN 3 6 4 8 7 2 . 0 61 3
STRN 3 1 5 8 7 3.0 70 4
STRN 3 2 4 8 6 2 . 0 65 4
STRN 3 3 4 8 6 2 . 0 69 4
STRN 3 4 4 8 6 2 . 0 59 4
STRN 3 5 4 8 6 2 . 0 61 4
STRN 3 6 4 8 6 2 . 0 62 4
TN 1 4 1 1 7 4 0 . 1 40 1
TN 1 4 2 2 6 4 0.5 15 1
TN 1 4 3 1 7 4 0 . 1 25 1
TN 1 4 4 1 7 4 0 . 1 2 0 1
TN 1 4 5 2 6 4 0.5 16 1
TN 1 4 6 2 5 3 0.5 14 1
TN 1 4 1 3 8 6 1 . 0 60 2
TN 1 4 2 2 8 6 0.5 70 2
TN 1 4 3 2 9 6 0.5 75 2
TN 1 4 4 2 8 6 0.5 69 2
TN 1 4 5 2 8 6 0.5 74 2
TN 1 4 6 2 8 6 0.5 59 2
TN 1 4 1 3 8 6 1 . 0 54 3
TN 1 4 2 3 8 6 1 . 0 55 3
TN 1 4 3 2 8 6 0.5 60 3
TN 1 4 4 2 8 6 0.5 69 3
TN 1 4 5 2 8 6 0.5 65 3
TN 1 4 6 2 8 6 0.5 70 3
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolatei LR 2072a
Variety—^ Pot Leaf SHOS
Disease Rating— 
SHON SHO MHOS MHON Block
TN 1 4 1 2 8 5 0.5 50 4
TN 1 4 2 2 8 5 0.5 60 4
TN 1 4 3 2 8 5 0.5 65 4
TN 1 4 4 2 7 5 0.5 45 4
TN 1 4 5 2 7 5 0.5 39 4
TN 1 4 6 2 7 5 0.5 30 4
Isolate LR 2779
Dular 2 1 6 6 6 4.0 16 1
Dular 2 2 6 6 6 4.0 15 1
Dular 2 3 5 5 5 3.0 14 1
Dular 2 4 5 6 6 3.0 15 1
Dular 2 5 4 6 5 2 . 0 18 1
Dular 2 6 5 5 5 3.0 14 1
Dular 2 1 6 5 6 4.0 1 1 2
Dular 2 2 6 4 5 4,0 1 0 2
Dular 2 3 5 4 5 3.0 9 2
Dular 2 4 5 5 5 3.0 1 2 2
Dular 2 5 6 5 6 4.0 14 2
Dular 2 6 5 4 5 3.0 8 2
Dular 2 1 6 5 6 4.0 1 2 3
Dular 2 2 5 6 6 3.0 2 0 3
Dular 2 3 5 5 5 3.0 15 3
Dular 2 4 6 6 6 4.0 18 3
Dular 2 5 6 6 6 4.0 19 3
Dular 2 6 5 6 6 3.0 17 3
Dular 2 1 6 6 6 4.0 25 4
Dular 2 2 5 6 6 3.0 2 1 4
Dular 2 3 6 6 6 4.0 19 4
Dular 2 4 6 6 6 4.0 2 0 4
Dular 2 5 6 6 6 4.0 18 4
Dular 2 6 5 6 5 3.0 17 4
NV 76 1 1 3 3 3 1 . 0 7 1
NV 76 1 2 3 3 3 1 . 0 8 1
NV 76 1 3 3- 3 3 1 . 0 6 1
NV 76 1 4 3 4 3 1 . 0 9 1
NV 76 1 5 3 3 3 1 . 0 5
NV 76 1 6 3 4 3 1 . 0 1 0 1
NV 76 1 1 3 3 3 1 . 0 6 2
(..... continued) 166
Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 277 9
27
______ Disease Rating— ________
Variety-^ Pot Leaf SHOS SHON SHO MHOS MHON Block
NV 76 1 2 2 3 2 0.5 8 2
NV 76 1 3 2 4 3 0.5 9 2
NV 76 1 4 3 4 3 1 . 0 1 0 2
NV 76 1 5 3 2 2 1 . 0 4 2
NV 76 1 6 2 3 2 0.5 6 2
NV 76 1 1 2 2 2 0.5 4 3
NV 76 1 2 2 3 2 0.5 6 3
NV 7 6 3 2 3 2 0.5 7 3
NV 76 1 4 2 2 2 0 . 1 4 3
NV 76 1 5 2 3 2 0 . 1 5 3
NV 76 1 6 2 2 2 0.5 3 3
NV 76 1 1 3 4 5 1 . 0 15 4
NV 76 1 2 2 4 3 0.5 1 0 4
NV 76 1 3 1 4 2 0 . 1 9 4
NV 76 1 4 1 3 2 0 . 1 8 • 4
NV 76 1 5 1 5 3 0 . 1 1 2 4
NV 76 1 6 1 5 3 0.5 1 1 4
STRN 3 1 1 2 2 0 . 1 4 1
STRN 3 2 1 2 2 0 . 1 5 1
STRN 3 3 1 2 2 0 . 1 3
STRN 3 4 1 1 1 0 . 1 2
STRN 3 5 1 3 2 0 . 1 6 1
STRN 3 6 1 2 2 0 . 1 5 1
STRN 3 1 1 3 2 0 . 1 7 2
STRN 3 2 1 4 2 0 . 1 9 2
STRN 3 3 1 4 2 0 . 1 8 2
STRN 3 4 2 2 2 0.5 4 2
STRN 3 5 1 2 1 0 . 1 3 2
STRN 3 6 1 1 1 0 . 1 2 2
STRN 3 1 1 2 2 0 . 1 4 3
STRN 3 2 1 3 2 0 . 1 6 3
STRN 3 3 1 3 2 0 . 1 7 3
STRN 3 4 1 2 2 0 . 1 5 3
STRN 3 5 1 3 2 0 . 1 7 3
STRN 3 6 1 4 2 0 . 1 9 3
STRN 3 1 2 3 3 0.5 7 4
STRN 3 2 2 3 3 0.5 6 4
STRN 3 3 3 3 2 1 . 0 5 4
STRN 3 4 2 3 2 0.5 8 4
STRN 3 5 2 4 3 0.5 9 4
STRN 3 6 3 4 3 1 . 0 1 0 4
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Appendix 1. Disease reactions of four test varieties inoculated
with six isolates of Cochliobolus miyabeanus
Isolate LR 2779
Variety-^ Pot Leaf SHOS
2 /
Disease Rating— 
SHON SHO MHOS MHON Block
TN 1 4 1 1 4 2 0 . 1 1 0 1
TN 1 4 2 1 5 2 0 . 1 1 1 1
TN 1 4 3 1 3 2 0 . 1 7 1
TN 1 4 4 1 3 2 0 . 1 8 1
TN 1 4 5 1 3 2 . o.l 6 1
TN 1 4 6 1 3 2 0 . 1 5 1
TN 1 4 1 1 2 2 0.1 4 2
TN 1 4 2 1 3 2 0.1 6 2
TN 1 4 3 2 3 2 0.5 7 2
TN 1 4 4 2 2 2 0.5 4 2
TN 1 4 5 1 2 2 0.1 5 2
TN 1 4 6 1 2 2 0.1 3 2
TN 1 4 1 1 3 2 0.1 6 3
TN 1 4 2 1 2 1 0.1 4 3
TN 1 4 3 1 1 1 0.1 2 3
TN 1 4 4 2 2 1 0.5 1 3
TN 1 4 5 2 3 2 0.5 7 3
TN 1 4 6 1 3 2 0.1 6 3
TN 1 4 1 1 2 2 0.1 5 4
TN 1 4 2 1 3 2 0.1 7 '4
TN 1 4 3 1 3 2 0.1 6 4
TN 1 4 4 1 2 1 0.1 4 4
TN 1 4 5 1 2 1 0.1 3 4
TN 1 4 6 1 1 1 0.1 2 4
1/ In the table the following varieties: Nova 76, Saturn
—  and Taichung Native # 1 were abbreviated as NV 76, STRN 
and TN 1 respectively.
2/ Based on 0-9 rating for lesions size (SHOS), lesion number
(SHON) and disease rating (SHO). MHOS represents measurement 
of lesion size in mm; MHON represents number of lesions based 
on evaluating a leaf area of about 2 0  sq cm/leaf.
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